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Mending Our Wavs

The apparel industry—one of the filthiest on the planet—urgently needs a makeover.

The shirt on your back comes at a tragically high cost to the environment. One-fifth of the world’s industrial
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water pollution and 10 percent of all greenhouse gas emissions are generated by the textile sector, which
uses 20,000 chemicals—many of them carcinogenic—to make your clothes. But there’s nothing fashion
loves more than a trend, and the hottest one coming down the runway could be sustainability. From a
Vietnamese blue jeans factory to the London studio of superstar designer Stella McCartney, we stitch

together the potential transformation of a trillion-dollar-a-year industry.

Table of Contents

MADE IN VIETNAM

Can the country become the next major player in the global apparel industry without sacrificing its
environment? Near Ho Chi Minh City, one factory owner is assembling a greener model...out of blue

jeans.

sy GEORGE BLACK
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ON THE RUNWAY TRYING ON SUSTAINABILITY

Stella McCartney has risen to the top of the fashion The companies that make and sell most of the

world by adding just one more element to her sexy, world’s clothing insist they want to operate

sophisticated designs: sustainability. Can this without endangering workers, polluting
trendsetter get an entire industry to follow her waterways, or using toxic chemicals. But clean
lead? practices can be a hard sell.

sy LUCY SIEGLE sy JEFF TURRENTINE & ELIZABETH ROYTE

ANYWHERE BUT HERE CAUSE CELEBRE

Made in America? When it comes to your clothes, =~ An L.A.-based eco-fashion line counts A-listers

almost never. Here’s where your wardrobe really  among its biggest fans.

comes from, by country of origin.

s THE EDITORS sv ALEXIS SOBEL FITTS
DO THESE PANTS MAKE ME LOOK NRDC VOICES: THE CARROT AND THE
SUSTAINABLE? STICK
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A young woman's attempt to purchase a stylish, To reform the dirty apparel industry, we need to
environmentally responsible outfit sent her reward those who are making a sincere
through the looking glass—into a world where effort—and call out those who are not.

nobody can be 100 percent certain about anything.

sy LESLIE BAEHR sy LINDA E. GREER
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DID YOU KNOW?

IS EXCESS CARBON DIOXIDE RUINING THE
AMAZON?

Iday ago

EARTHWIRE

SMOTHERED WITH LOVE

Manatees may be too cute for their own g00d. - Activists are threatening to sue
the U.S. Fish and Wildlife Service for letting visitors hug the marine mammals at Florida’s Crystal
River National Wildlife Refuge, saying the handsy tourists are interfering with the manatees’

behavioral patterns. Washington Post

1 hour ago

HEALTH INDEX

Climate change helps freeloading
parasites spread illness

2 hours ago

3/19/2015 2:05 PM
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FED UP

Obama will cut federal greenhouse gas emissions. - The president intends to
sign an executive order cutting the government’s emissions 40 percent from 2008 levels, his
administration announced. Government suppliers like IBM and GE are pledging to reduce their own

carbon footprints. Washington Post

4 hours ago

STAY TUNED

The Obama administration will push to expand renewables and
restrict pO"Ution on pUbllc lands. - While the House Republicans’ 2016 budget plan

calls for more oil and gas drilling, Department of the Interior Secretary Sally Jewell warned fossil-fuel

companies to expect new regulations during the administration’s last two years. Washington Post

4 hours ago

EYE OPENER

The U.K. plans to set aside the largest
marine reserve ever

5 hours ago

““ Maybe I'm old-fashioned, but | do not believe a regulated industry
should be so intimately involved in writing a bill that regulates them. ”’

—California Senator Barbara Boxer, who says the final draft of'a bill to reform regulations on

toxic chemicals was written by chemical-industry lobbyists. Last week, Boxer unveiled a competing

bill, which specifies tougher safequards against asbestos and other dangerous substances.
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1day ago

DOUBLE WHAMMY

The melting of Antarctica is worse than we thought. - Last year we learned
that warm ocean water is rapidly melting the great ice sheet of West Antarctica. A new paper finds
that the same thing is happening to the huge Totten glacier of East Antarctica. Snowball that, Senator
Inhofe! Washington Post

1 day ago

TOILET TROUBLE

Those “flushable” wipes aren’t. - wet wipes are becoming more popular—to the
detriment of sewage systems. After millions of dollars in equipment damage from indestructible

clogs, New York City is considering restrictions on the “flushable” label. New York Times

1day ago

EYE OPENER

This Kickstarter campaign wants to
create a forest in Times Square

1day ago

NIGHTCAP

Love hurts: U.K. aims to eradicate
"sexy” American ducks that out-woo
native quackers

1day ago
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GOLDEN STATE

Solar could power California three times over. - solar energy is usually collected
gy y

in remote, undeveloped areas. But a new study suggests that by making use of available space in

developed areas, the state could generate three to five times as much energy as Californians need.

Washington Post

1day ago

DID YOU KNOW?

Florida allegedly banned employees
from saying “climate change.” Is that

legal?

1 day ago

GRAND OLD POLLUTERS?

GOP governors aren’t happy about the EPA’s new ozone rule. - m aletter
to the agency, 11 Republican leaders called the proposed air-pollution standards—which would rein in

ozone emissions to improve air quality and public health—"onerous” and "job-crushing.” 7he Hill

2days ago

CARBON CAPSULES

Can tiny bubbles of baking soda stop climate change? - researchers in
California have developed caviar egg—size permeable polymer beads that, when filled with everyday
baking soda—which absorbs CO2—could trap carbon from power plants before it reaches the

atmosphere. Bloomberg

2days ago

GOOSE DOWN

Two thousand snow geese dropped dead from the sky in ldaho. -

3/19/2015 2:05 PM


http://www.washingtontimes.com/news/2014/dec/14/sage-grouse-protection-block-gives-western-develop/
http://www.onearth.org/earthwire/mad-libs-lima-climate-summit-was-adjective
http://www.nytimes.com/2014/12/15/us/politics/in-final-spending-bill-salty-food-and-belching-cows-are-winners.html?_r=0&assetType=nyt_now
http://www.onearth.org/earthwire/climate-change-explained-60-seconds
http://www.onearth.org/earthwire/flatulence-factor

onEarth | The magazine of the Natural Resources Defense Council http://www.onearth.org/earthwire

Biologists suspect the birds, which were migrating to their nesting grounds in Alaska, had avian
cholera. It doesn’t pose much risk to humans, but wildlife managers incinerated the carcasses to keep

the disease from spreading to other wildlife. Guardian

2days ago

FEEDING TIME

Why are so many baby sea lions
starving?

2days ago

“In some cases...you have elected officials who are shills for the oil
companies or the fossil fuel industry.

—President Obama in an interview with Shane Smith, the founder of Vice, discussing the political

challenges of climate change

2days ago

WEIRD SCIENCE

Coral sex is quirky, but diving into randy
behavior on the reef could help
conserve a rare species

2days ago
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EYE OPENER

Indonesian miners breathe toxic
volcanic air. Why? To make bleached

susgalr.

2days ago

6 of 6 3/19/2015 2:05 PM


http://thinkprogress.org/climate/2014/12/03/3598928/california-rain-storm-deluge-no-el-nino/
http://www.onearth.org/earthwire/sulcus-microbead-dental-health
http://blogs.discovermagazine.com/imageo/2014/12/11/pineapple-express-drenches-california-easing-worst-drought-1200-years/
http://blogs.kqed.org/science/2014/12/11/pineapple-express-soaks-bay-area/
http://www.onearth.org/earthwire/where-art-thou-superfund

Attachment 4



Snowy owl © Miguel Lasahww, SteveBloom.c om

‘“eoc MATURE’S VOICE

FOR THE 1.4 MILLION MEMBERS AND ONLINE ACTIVISTS OF THE NATURAL RESOURCES DEFENSE COUNCIL WINTER 2015

IN THIS ISSUE

® Congress Is Pushing Big Polluter Agenda

® Defending Monarchs From Dow’s Herbicide
® Talking With Rhea Suh, NRDC’s New President
® NRDC Prevails Over Shell in Court



IN THE NEWS Defending Monarchs From

Dow’'s Newest Herbicide

Defending Walruses

Walruses are already suffering the effects of melting sea
ice caused by climate change. Making matters worse,
Shell Oil has announced plans to begin drilling in key

RDC has filed suit against the Environmental

Protection Agency to block the use of a powerful,
newly approved weed killer that poses a deadly threat

walrus feeding areas in the to monarch butterfly populations already devastated by
Arctic's Chukchi Sea this year. agricultural chemicals. The new herbicide — marketed by
NRDC and our allies have filed Dow Agro Sciences as Enlist Duo — combines glyphosate,

suit against the U.S. Fish and
Wildlife Service to block a new
rule that would allow such ol
exploration despite the known

the most widely used weed Killer in America, and 2,4-D, an

Walrus © Steve Kazlowski'www LeftEyePro.com

danger to tens of thousands of
walruses and other Arctic marine life. We're not letting the
government off the hook until it stands up for embattled
walruses instead of the profits of oil companies.

Look for the Bear

As we go to press, NRDC is preparing to unveil a new
logo, which you'll see atop the next issue of this publi-
cation. Spoiler alert: The logo will still feature a bear.

If you want to get a sneak peek at our new look, go

to www.NRDC.org in February. Or, if you happen to

pbe in New York’s Times Square soon, just look up! Our
new logo — and a powerful message of environmental
protection — will be appearing on the new, 7/-foot-tall, older herbicide. “Enlist Duo is more bad news for monarch
block-long digital display on Broadway between 45th

and 46th Streets until the end of January. This towering
opportunity for public outreach has been donated to NRDC.

butterflies, whose migrating population has dropped by more
than 90 percent in recent years because glyphosate has
wiped out the milkweed they need to survive,” says Sylvia
<4 Fallon, an NRDC senior scientist. “The EPA completely ignored
12 the impact on monarchs when It granted this new approval, and
G - G 2 seriously underestimated the toxicity for people.” Developed in
re e n l t S the 1940s, 2,4-D can contaminate food, drinking water and

even breast milk for nursing infants. Exposure has been linked

BEE MY to a litany of ills, including thyroid problems, decreased fertility
and higher rates of birth defects.
“hLENTINE ‘i Last year, NRDC filed an emergency petition with the EPA
' I'm helping to restrict glyphosate, whose use has soared tenfold since
h”’fﬁ”bees biotech giant Monsanto introduced glyphosate-resistant crops
L thrive for you. in the 1990s. Last November, NRDC presented the agency

A\

with more than 140,000 signatures from our Members in
support of that petition. Now, the rise of glyphosate-resistant

“super weeds” has prompted Dow to ply farmers with more

genetically modified crops engineered to survive an even more
Beautiful last-minute Valentine's Day cards.

_ o powerful herbicide — namely, Enlist Duo. “That is a sure recipe
Send eye-catching e-cards and help save wildlife.

for more disaster,” says Fallon.

www.nrdcgreengifts.org

Monarch butterflies © Shutterstock
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Congress Pushes Big Polluter Agenda

he new Republican leaders of the United
States Senate have made no secret of their

longstanding plans to try to dismantle
many of the nation’s
bedrock environmental
protections while
advancing the interests
of fossil fuel polluters.
Starting this month,
when Congress
convenes, they and
their counterparts in
the House will finally
get their chance to
deliver on a radical
agenda that would
trash our nation’s clean
air and clean water,
throw open our natural
heritage to drilling and mining, and allow unlimited
global warming pollution from power plants. “The
American people did not vote on Election Day for
an assault on our environment, but that’s what we're
going to get from Congress in 2015,” says Rhea Suh,
NRDC’s new president. “We’ve been preparing for
this legislative onslaught, and with the help of our
Members, we stand ready to mobilize and fight back.”

The first shot was fired in November, just two
weeks after Election Day, when allies of Big Oil
tried to pass a bill that would have forced approval
of the Keystone XL tar sands pipeline. NRDC
helped mount an outpouring of public opposition,
and the bill was defeated by a single vote. Senate
leaders have vowed to try again in the new Congress,
and that fight promises to be much tougher, given
the GOP’s new majority in the Senate and larger
majority in the House. No matter the outcome,
NRDC will be calling on President Obama to
determine that this climate-wrecking pipeline is

not in our national interest and to reject it once

and for all. Senate leaders have also vowed to cripple
President Obama’s bold plan to crack down on
power plants — America’s biggest global warming

Caribou in the Arctic National Wildlife Refuge, Alaska.

polluters — while they simultaneously push legis-
lation that would substantially increase America’s
dependence on dirty fossil fuels.

No less alarming is
the drive by congres-
sional champions

of Big Oil to open
the Arctic National
Wildlite Refuge to
oil and gas exploration,
gut the environmental
safeguards that govern
drilling on public
lands, restrict the
government’s ability
to regulate fracking,
prohibit the creation

Bl | 1 1AL 1 1 L
Wl R vl Y [

of new National
Wildlife Refuges and
transfer millions of acres of federal lands to private
parties. Not to be left out, the mining industry is
banking on its own legislative windfall, including a
rollback of federal protections and a bill that would
strip the EPA of its authority to block the proposed
Pebble Mine in Alaska, a gargantuan open-pit copper
and gold mine — long opposed by NRDC — that

poses catastrophic risks to the Bristol Bay wilderness.

In an all-out effort to turn back these threats, NRDC
is launching Stop the Big Polluter Agenda — a campaign
spearheaded by Robert Redford that will alert millions
of Americans to what's at stake, build a drumbeat of
public support for environmental protection, activate
our 1.4 million Members and activists at pivotal
moments and prevail on President Obama to move
America beyond fossil fuels as rapidly as possible.
Toward that end, we will be calling on the president
to deliver the toughest possible power plant rules, rein
in dangerous fracking, ban oil drilling in the Arctic
Ocean and designate the Arctic National Wildlife

Refuge as a national monument. Stay tuned.

View Robert Redford’s video and take action at:
www.nrdc.org/BigPolluterAgenda
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A conversation with

You've just left a
senior position in the
Obama Administration.
How did that role
influence your outlook
as an environmentalist?

A: 1 served for five years as an Assistant
Secretary at the U.S. Department of
the Interior. The reach of the Interior
Department and its impact on our
environment is breathtaking. It manages
20 percent of the nation’s lands —
national parks, wildlife refuges and
public lands — and another 1.7 billion
acres of offshore resources along the
Outer Continental Shelf. Interior 1s a
unique agency charged with protecting
our natural heritage for all Americans.
Our public lands are the very physical
embodiment of our democratic principles
as a nation. [ can’t imagine a wider
window through which to view the
challenges and opportunities we face
in this movement.

Q: What is it about NRDC that made
you give up that job?

A: I've had the advantage of seeing a
lot of different environmental groups

Rainforest and help lead the Department of the Interior.

up close during my tenure in govern-
ment and in foundation work. Without
question, NRDC was always among
the most strategic and eftective. This
is an organization that has a great
combination of the pragmatic and the
hard-edged; it gets things done. In
fact, I don’t think there would have
been any other environmental
organization I'd want to work for.

NRDC is the definition of effective.

Q: As NRDC’s leader you'll be repre-
senting 1.4 million Members and
activists. What's the number one thing
they should know about you?

A: I have a lifelong passion for environ-
mental issues, and that has only been
bolstered by becoming a mother. We
can and must leave the world a better
place for all of our children. NRDC'’s
Members have long understood this
collective responsibility. [ am committed
to ensuring that NRDC stays visionary,
resourceful and effective in carrying
out this overarching mission.

Q: Tell us about your parents.

A: My parents were both born in
Korea and as young adults experienced

NRDC'S NEW PRESIDENT, RREA SUH

aised in the shelter of Colorado’s distinctive Flatiron rock formations, Rhea Suh developed
ﬂ R a love of the natural world at an early age, skiing, hiking and fishing in the beautiful blue
L peaks to the west of the Front Range. That early appreciation for wild places led to a
career of protecting the environment. Suh started out teaching environmental studies to high
school students and went on to spearhead successful efforts to protect the Great Bear

As Suh takes the helm at NRDC, she says she's energized by the opportunity to pass the
same legacy on to her four-year-old daughter, Yeumi. "l believe that the vast majority of
Americans are environmentalists,” Rhea said in an interview with Lisa Benenson, NRDC's
chief communications officer. "We value clean air and water and open spaces, and | think those
values make our movement extraordinarily powerful.” Here, excerpts from their conversation:

the tragedies of the Korean War. Like
so many immigrants before them, they
came to this country with outsize
dreams of making a better life for
themselves and their children. When
they arrived in California to pursue
their graduate degrees in the early
1960s, they had very little money and
a tenuous grasp of the language but a
reservoir of determination and belief

that if they played by the rules, worked
I am commutted
to ensuring
that NRDC

stays visionary,

resourceful

and effective.

hard and educated their children, they

would succeed. [ feel as if I have
inherited their huge optimism for this
country and their grit and determination
it takes to make our dreams a reality.



Q: They both attended the University
of California, Berkeley. Where did they
head after California?

A: My father got a tenure-track job as
a professor of mechanical engineering
at the University of Colorado in
Boulder, where I grew up, and where
he continued to teach for 40 years.
My mother was working on a degree
in education but quit her studies
because she became pregnant. I'm the
youngest of three daughters. My elder
sister Maggie works for the Peninsula
Humane Society in Silicon Valley,
taking care of some of the most
vulnerable animals. My other sister,
Betty, is a leading researcher in gyneco-
logical oncology and practices with
Kaiser Permanente in Walnut Creek,
California. My name, Rhea, was the
name of my mother’s best friend at
Berkeley, a woman who helped her

learn how to speak English.

(continued on next page)

Q: How did your love of the outdoors
take root?

A: My father grew up in a fishing
village in Korea, and when we moved
to Colorado, he was all about the lakes
and the trout fishing. Every weekend
they’d load us into the wood-paneled
station wagon, and we’d go to the
mountains and dig for worms and sit
on the rocks waiting for the fish to
bite. They weren’t really into hiking;
you know, when you grow up having
to walk just to get food or water, it’s
just a different thing. But I do have to
give it to my parents in terms of their
willingness to learn new things that
they thought would help us assimilate
— they both learned how to ski and
taught us to ski. They bought us tents
and camped with us. And every summer
vacation, they took us to all of the
amazing public lands and national

parks throughout the West.

tinﬁal Park, Colorado.

Q: When you think about your life
in the outdoors, is there a particular
landscape that really sticks with you?

A: The Great Bear Rainforest. It’s

a collection of marine channels and
forests of western cedar, spruce and
hemlock running some 250 miles
along the coast of British Columbia.
It’s just stunning, mind-blowing.
There are only two roads that transect
it. Every valley you go into is like

a whole new Yosemite. Waterfalls
cascade from cliffs 7,000 feet up,

and you're surrounded by orcas and
dolphins and seals. It’s an unbelievable
landscape, and one I hold very close
to my heart. The last time I was there
was five years ago, when [ was pregnant
with my daughter, Yeumi. I can’t wait
to take her to see it. The vastness of it
all makes you realize what things used
to be like, and how important it is to
preserve those extraordinary places. And
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of course, Colorado also holds my
imagination. It’s the place that defined
my view of the world and of nature —
wild, spectacular, colorful and clear.

Q: But college took you far from the
Rockies, right?

A: I came to New York City to study
at Barnard College at Columbia
University, fresh out of high school.
It was such a crazy time. I was thrust
into this huge city in the late eighties
— graffiti all over the subways, and
crime was really pretty bad then. I came
to love New York, though. I graduated
with a degree in environmental science
and education and taught high school
earth sciences in the New York public
school system.

Q: And from there?

A: I got a Fulbright Fellowship to

go to South Korea to teach and do
research about the nascent environ-
mental movement there. The teaching
in South Korea was a serious burnout
job, with more than 60 students in
each class. By the time I went back

to Colorado, I had decided I didn’t

want another teaching job.

Q: How did you wind up working
in the U.S. Senate?

A: The Yellow Pages! Seriously — one
day I just began going through the list
of Democratic officials in the phone
book and calling and asking if they
needed a volunteer. The second number
I called was the office of newly elected
Senator Ben Nighthorse Campbell,
and the woman who answered the
phone talked to me for a while and
then encouraged me to apply for a job
that had just opened up, doing environ-
mental work out of the state otfice in

Denver. [ did that for a year and then
transferred to the senator’s D.C. office.

Q: And then Harvard for graduate school.
A: I left D.C. to attend the Graduate

School of Education, where I focused
on the intersection between environ-

ment and education. I graduated in 1997
with a master’s degree in educational

policy and administration. In 1998

I got my first foundation job working
for the William and Flora Hewlett

Foundation in Silicon Valley.

Q: What was it like to transition to the

foundation world?

A: I remember really clearly attending
my first Environmental Grantmakers
Association meeting. Those are pretty
big meetings — maybe 500 people —
and I was one of only a few people

of color. It wouldn’t be the last ime,
and it was really shocking to come
into such a homogeneous community
and to so often be the only person of
color, and many times also the only
woman. I remember thinking that

A Spirit Bear in the Great Bear Rainforest,

there was just something dramatically
wrong with this.

Q: You're known for your work on
diversity issues. Was that where it began?

A: The issue had already had a lot of
resonance with me. I did my master’s
project at Harvard’s Kennedy School
of Government on the need for the
National Park Service to diversify its
constituencies. At Hewlett we called
it New Constituencies, which kind
of bothered me. It’s a little bit of this
phony thing that somehow Asian
people don’t like to fish, or Hispanic

people don’t like to hike — just not
true! But in any case, the program focused

a lot on environmental justice work.

Q: What else did you focus on
at Hewlett?

A: Hewlett has become one of the
largest funders of climate and energy
work in the country, but when I arrived
they were still a pretty small shop.
Two years into my tenure, California
was in the middle of an electricity



crisis that was hurting
millions of customers
— soaring costs and
rolling blackouts.
Companies like Enron
were gaming the
system to create an
artificial shortage of
energy to increase
their profits. We
helped NRDC and
others push for policies
that prevent this kind
of free-for-all from
recurring. And we also
promoted the
efficiency measures
that have helped

California meet rising demand, save

*Bfitish"Columbia.

money and reduce pollution.

Q: When you think about what climate
change means for our future, are you
an optimist or a pessimist?

A: An optimist — and with good reason,
I think. We're living in a moment when
people are feeling the impact of climate
change directly or indirectly more than
ever before. Millions of people in the
West are facing water rationing because
of drought. Thousands have homes
that are directly threatened by longer,
hotter and more dangerous fire seasons.
And thousands of people have had
property damage due to severe or
“freak” storms. You don’t need to be

a scientist to recognize that things are
changing in dangerous and economically
disastrous ways. That shift has created
a real and growing movement to combat
climate change. I was born the same
month that the first Earth Day was
celebrated, when millions came out to
stand for clean air, clean water and the
protection of our planet, and I was the

beneficiary of that advocacy for decades.
Now it's time for my generation to
stand up and demand that we uphold
the environmental values that people
stood for that day. [ think what we saw
at the People’s Climate March in
October — with hundreds of thousands
of people rallying for change — really
demonstrated that we are ready to step
up and take this to the finish line for
our children.

Q: How has the birth of your daughter
impacted your thinking?

A: Having a child, as any parent knows,
is truly a life-changing experience. And
like my parents, I want to make sure
that she has the opportunities to have

a full and fulfilling life. T want her to
have all the things I grew up with:

Climate change
is the mother of
all battles. If we

don’t win this one,
all the others may

not really matter.

drinking water from the tap without
concern, breathing clean air, having
any number of outdoor places to play.
My parents didn’t have a lot of these
things growing up in a poor country.
Our family never took it for granted
that we have these basic rights in the
United States. Today it’s climate change
that is the largest threat to our environ-
ment, to our communities and to our
way of life. We aren’t fighting one
battle to protect a single watershed or

to promote a statewide energy policy;
we are fighting the mother of all battles.
If we don’t win this one, all the others
may not really matter. But I truly believe
that my daughter can inherit a world
that is better in any number of ways
than the world that I have lived in.
And I am most certainly going to do
everything I can to try to give her and
all of the other children on this planet
that opportunity.

Q: How do you view the role of NRDC
Members in tackling climate and other

frontline energy issues like Keystone
XL and fracking?

A: Our Members provide the drive,
determination and accountability that
we need to solve some of the most
urgent and pressing issues before us.
We can only be successtul in these
battles by ensuring that the voices of
millions of Americans are heard and
are registered in the policy arenas
throughout our country. Our Members
have been at the vanguard of so many
fights. We’re moving into a decisive
phase on all these issues, so Member
activism 1s going to be that much
more important.

Q: How do you think NRDC could become
even more effective? And what about
NRDC should never change?

A: [ would never want to change NRDC’s
unique combination of legal action and
grassroots power. That goes for NRDC’s
tenacity as well. It is well known that
when this organization takes on an
issue, it’s for the long haul. In terms
of becoming more effective, I think we
need to reach millions more people —
of all ages, races and classes — and make
common cause in saving our planet.
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SHELL'S VERY BAD
DAY IN COURT

By Niel Lawrence,
Alaska Conservation Director

t's a pretty good day anytime a federal court

helps safeguard our right to demand that govern-

ment officials protect publicly owned natural
resources. And if the court gives an overbearing,
mammoth oil company its comeuppance at the same
time, it’s a really good day. November 12 was a really
good day. That’s when the Ninth Circuit — the
federal appeals court for the westernmost United
States — threw out a lawsuit Shell Oil brought against
NRDC and our environmental and Alaska Native
partners. Citing our past advocacy against drilling
in the fragile, pristine, remote, and harsh Arctic

Ocean, Shell had hauled us all into court, seeking

a declaration that its Arctic drilling permits
complied with all laws. In effect, Shell
asserted it could force NRDC to litigate
any aspect of its permits in a court — and

at a time — of Shell’s choosing.

It was a radical new legal tactic, one that
would give not just Shell but all kinds of
big, well-heeled corporations a frightening
weapon for intimidating public interest
groups. They could tie us up in court,
divert our resources, and make it harder
to strategically defend the public interest
by focusing on smart fights. If Shell
prevailed, it would even affect individual
citizens: Anytime you exercised your
bedrock constitutional right to petition
the government — say by filing critical
comments on a development proposal —
you could suddenly find yourself in court

over every aspect of the project.

Fortunately, Shell picked the wrong
groups to attack under its novel approach.
My colleagues Michael Wall and Jen
Sorensen, superb public interest lawyers, enlisted pro
bono expertise from the high-octane San Francisco
firm of Keker & Van Nest, and, working together,
they turned the tables on the oil Goliath. By the
time of the Ninth Circuit hearing in August, it was
clear that Shell’s strategy was in trouble — even
worse trouble than the drill ship it lost in stormy
Alaskan waters last year. When the appeals panel
handed down its ruling in November, it unanimously
found that Shell’s lawsuit did not meet basic
constitutional standards. Our ability to protect the
environment without being distracted and bullied

by polluters remains intact. It was a good day indeed.

NATURAL RESOURCES DEFENSE COUNCIL
40 W. 20th St., New York, NY 10011
www.nrdc.org/naturesvoice

212-727-4500

email: naturesvoice@nrdc.org

All of the environmental projects and
victories described in Nature's Voice are
made possible through the generous support
of Members like you. If you like what you
read, you are invited to make a special
contribution at www.nrdc.org/joingive

Editor: Stephen Mills

Writers: Jason Best, Emmet Wolfe
Managing Editor: Liz Linke

Designer: Dalton Design

Director of Membership: Gina Trujillo



Pokar bear © STeve Kaziowsko/LenE yerfm com; Bristol Bay anea landscape © Robert Glenn Ketchum; Organ Mounteins © Geome Huey, woll © Jim & Jamie Duichernatgeocreatie. com

YOUR SUPPORT MADE NRDC A FORCE FOR NATURE IN 2014

Here are a few of the environmental victories your Membership support made possible:

We won a federal
court victory that
led Shell Oil to call
off its plan to drill
in the Arctic Ocean
last summer.

We helped compel
the EPA to propose
new rules that would
block the massive
Pebble Mine and
save the Bristol

Bay wilderness.

NRDC’s ground-
breaking proposal to
fight climate change
helped inspire
President Obama’s
bold plan to slash

carbon pollution from

power plants.

We helped win two new
national monuments —
the Organ Mountains
in New Mexico and the
San Gabriel Mountains
in California — and the
expansion of a marine
reserve in the Pacific.

THANK YOU FOR MAKING NRDC A FORCE FOR NATURE!

View a video of our victories at www.nrdc.org/victories

NRDC went to

court and restored
endangered species
protection for
Wyoming's wolves,
which were being
gunned down
across the state.

You helped us
prevail on the
Chilean government
to cancel a plan

for five giant dams
on two of Patagonia’s
wildest rivers.

We came to the
defense of African
elephants by
winning legislation
that will help shut
down New York’s
ivory market — the
largest in the nation.

And NRDC helped
win two courtroom
victories that
upheld the rights

of citizens to keep
fracking out of their
communities.
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For information on how
to include NRDC in your
estate plans please contact
Michelle Mulia-Howell,
Director of Gift Planning, at
(212) 727-4421 or email her
at legacygifts@nrdc.org
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NRDC ACT NOW DONATE

* NATURAL RESOURCES DEFENSE COUNCIL

)

CURRENT ISSUE v WINTER 2015

o NATURE'S \IDICE

PO THE 1.4 MILLIGN MEMBERS AND ONLIME ACTIVISTS OF THE MATURAL RESOURCES GEFENSE COUNCIL WINTER 2015

IN THIS ISSUE

Congress Is Pushing
Big Polluter Agenda

Defending Monarchs
From Dow's Herbicide

Talking With Rhea Suh,
NRDC's New President

NRDC Prevails Over
Shell in Court

Click Here to Read

See More »

(o NATURE'SVOICE | | % NATURESVOICE | | % NATURE'S VoicE

Join NRDC for as little as $10 and help us wage and win
our campaigns in defense of wildlife and wild places.
You will automatically receive Nature's Voice in the mail

4 times per year.

Fall 2014 Summer 2014 Spring 2014
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Tuesday, April 7, 2015 at 4:24:51 PM Eastern Daylight Time

Subject: Fwd: Elephants need their tusks. We don't.
Date: Tuesday, April 7, 2015 at 4:23:26 PM Eastern Daylight Time
From: Auden Shim

To: Shim, Auden
NRDC
*@
Dear Auden, .
Help shut down America's

Ten years. That's all the time African forest shameful ivory market and
elephants could have left before the global ivory stop the brutal slaughter of
trade wipes these magnificent creatures off the elephants!

face of the earth.

N PRESIDENT OBAMA,
The Obama Administration pledged to crack AMERICA SHOULDN'T
down on ivory sales in the U.S. -- and while the HELP DRWE ELEPHANTS

President has already taken important steps to ; TU EXT|NCT|[]N
restrict ivory imports, new stronger regulations - d
promised months ago have yet to be seen.

NRDC is mobilizing immediately to prevail on
President Obama to take swift federal action
to help stop this senseless slaughter. Please
make an emergency gift to bring forest
elephants back from the brink!

Donate now to help NRDC run
this powerful full-page newspaper
ad in Washington to turn up the
heat on the Obama
Administration.

Although it's technically illegal to buy and sell
ivory from freshly killed elephants, the sale of
older ivory is still perfectly legal in much of
the U.S.

Criminals simply fudge the paperwork, or DONATE

disguise their ivory as "old." It's that easy --
and they often get away with it.

We need your support to help close these deadly loopholes in our ivory laws and ensure
that the Obama Administration follows through on its plan to issue tough regulations on

Page 1 of 3
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the sale of ivory.

Meanwhile, one elephant is killed for its tusks every 20 minutes. It's unconscionable -- and
it must end now.

Your tax-deductible donation will have an immediate impact as we:

¢ Run our hard-hitting full-page newspaper ad in Washington to escalate pressure
on the Obama Administration to issue strong rules

e Sound the alarm in Washington and rapidly respond to pro-ivory propaganda
spread by the NRA and their allies

e Galvanize overwhelming public support for a nationwide ivory crackdown that
will help end the tragic killing of African elephants

NRDC has already won landmark ivory bans in New Jersey and New York, the biggest
ivory market in the U.S. And right now, we're pushing to shut down the second largest
ivory market: California.

We're up against groups like the NRA, who are going all out to block an ivory trade ban
to protect their ability to hunt elephants for trophies and maintain the collectibles market
for expensive guns with ivory inlays.

Please let me know | can count on your generous gift supporting our campaign to
save elephants today.

Rhea Suh
President, NRDC

The mission of the Natural Resources Defense Council (NRDC) is to safeguard the Earth: its people, its
plants and animals, and the natural systems on which all life depends.

- CHARITY
‘\ LU a ACCREDITED
R * ok kk ~r CHARITY
Four Star Charlty BBB. L5
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Donations to this campaign will be used to save imperiled elephants and defend our environment in the most effective way
possible.

We appreciate the opportunity to communicate with you. We are committed to protecting your privacy and will never sell,
exchange or rent your email address.

If you would prefer not to receive these action alerts and updates, you can click here to remove yourself from this list. To
update your contact information or manage your subscriptions, go to your profile editor.
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Protect the Environment — Take Action to Help Save Natural Resources ...

NRDC

* NATURAL RESOURCES DEFENSE COUNCIL

)

YOU CAN HELP...

SAVE AMERICA'S COASTS PROTECT OUR WATER

TELL SECRETARY JEWELL to stop
new offshore oil and gas drilling off our
shores.

» CLICK TO TAKE ACTION

TELL YOUR SENATORS you support
restoring Clean Water Act rules.

» CLICK TO TAKE ACTION

SMARTER LIVING: ACTIONS YOU CAN TAKE IN YOUR DAILY LIFE

SUSTAINABLE SEAFOOD GUIDE
* How to choose delicious seafood that's healthy for you and the
environment.

MERCURY CONTAMINATION

@ Information on mercury's effects and how you can reduce the threat from
this hazardous pollution.

@ CHEMICAL INDEX

Learn about chemicals commonly used in everyday products and how to
stay safe.

View More Smarter Living Actions

1of2

http://www.nrdc.org/action/default.asp

ACT NOW

TELL PRESIDENT OBAMA to reject the
climate-wrecking tar sands pipeline.

» CLICK TO TAKE ACTION

View More Actions

OUR RECENT VICTORIES

NRDC and its allies won a
lawsuit to protect
Wyoming's wolves.

Read Victory

Donate to support work
like this

Chile's government shut
down construction plans for
five dams on Patagonia’s
wildest rivers.

Read Victory

Donate to support work
like this

The poultry industry is
starting to reduce the
amount of antibiotics
administered to its
chickens.

Read Victory

Donate to support work
like this

View More Victories

3/19/2015 2:07 PM

DONATE
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Email - Why are we dynamiting whales? - NRDC http://www.nrdconline.org/site/MessageViewer?em_id=66001.0&pw _id...

Email Address Here Subscribe

March 13, 2015 View this in your browser | Forward to a friend

[NhiSWEEK

THE NEWSLETTER OF THE NATURAL RESOURCES DEFENSE COUNCIL

TOP STORY

Seismic Surveys Harm Whales

How would you like it if a stick of dynamite exploded in

your backyard—every 12 seconds for weeks on end?

That's what it's like for whales, dolphins, and other marine )
mammals when oil companies use underwater air guns to

find new deposits. To help protect those animals, 75

ocean scientists urged President Obama in a recent letter

to keep the East Coast off-limits to oil exploration. Learn

More

LATEST FROM EARTHWIRE
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President Obama Sure Doesn’t
Sound Like a Fan of the Keystone )
XL Pipeline.

Drought? Climate Change? No

Sweat for These Desert-Friendly )
Cattle.

Ugly Produce Needs Love, Too. )
El Nifio Finally Showed Up—and It's )

Not Doing Us Any Favors.

FROM OUR EXECUTIVE DIRECTOR

!

The West Coast Sets the Standard for Clean,
Low-Carbon Fuel

— Peter Lehner —

FAY gl.

FROM OUR EXPERTS

Citizens Demand an End to Filthy >
Urban Waterways

Larry Levine
Senior Attorney

Finding Ways to Protect Wildlife as 5
wind Energy Ramps Up
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Katie Umekubo
Western Renewable
Energy Project Attorney

NRDC IN THE NEWS

Chicago Tribune

Oil Train Derailment Near Chicago Should be a Wake-Up Call

New York Times

Efficiency in the Kitchen Can Reduce Food Waste

NPR’s All Things Considered

Monarchs Are Declining at an Alarming Rate
HOW YOU CAN HELP

Don’t let polluters poison our water! Tell your
senators to defend the Clean Water Act.

ACT NOW

We defend. We protect.

JOIN US

Follow Us

000
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Photo Credits: Florida Fish & Wildlife Conservation Commission, NOAA Permit
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NRDC This Week is a weekly e-mail newsletter from the Natural Resources Defense
Council, the nation's most effective environmental action organization. To learn more about
what we do and how to become a member of NRDC, please visit www.nrdc.org or write to

us at nrdcaction@nrdc.org. © Copyright 2015 Natural Resources Defense Council
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Natural Resources Defense Council Staff Blog

A New Tool to Assess the Benefits and Costs of Distributed Energy Resources from the Electric
Power Research Institute

Pierre Bull — Policy Analyst
Posted March 19, 2015

If you've been following the solar news recently, you know there's a huge controversy brewing about the benefits and costs that distributed
solar power systems bring to the electric grid. New protocols released last month by the Electric Power Research... continued— | comments

Another Effort to Gut Protections for Fisheries and Fishing Economies is Introduced in the House

Bl Alexandra Adams — Oceans Advocate
Posted March 19, 2015

About a year ago now retired Congressman Doc Hastings introduced a bill to reauthorize the Magnuson-Stevens Fishery Conservation and
Management Act (MSA). That legislation would have effectively reversed much of the success we've had in rebuilding depleted ocean
fisheries around... continued— | comments

New Workforce Guidelines Will Promote Energy Efficiency in Buildings

Lauren Zullo, LEED AP O+M — Director of National Initiatives, City Energy Project
Posted March 19, 2015

American buildings use 40 percent of our nation's energy and contribute about 40 percent of our greenhouse gas emissions. The prospect
of cutting those numbers significantly through better training and certification of building energy professionals is what makes last
week's... continued— | comments

35 Percent Wind? No problem, lots of benefits!

Nathanael Greene — Director of Renewable Energy Policy
Posted March 18, 2015

There's a lot of excellent news out in the report the U.S. Department of Energy released last Thursday about the benefits of increased wind
power deployment in the U.S. Wind Vision: A New Era for Wind Power in the United... continued— | comments
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Arctic on Notice: A Barge Adrift at Sea and Spill Modeling by the World Wildlife Fund Show the
Extreme Risks of an Arctic Ocean Oil Spill

Joshua Axelrod — Policy Analyst — Canada Project
Posted March 18, 2015

This week, news of the fate of an unmanned barge set adrift in Canada's Beaufort Sea in October finally resurfaced. Where had it gotten to
after breaking from its tow north of Tuktoyaktuk, Northwest Territories? It turns out that after... continued— | comments

Yes, power plant owners can reduce emissions with energy efficiency. Here's how.

e

1 Dylan Sullivan — Staff Scientist
Posted March 18, 2015

When the EPA proposed carbon pollution targets for fossil fuel-fired power plants under the Clean Power Plan last summer, the agency
recognized that energy efficiency is a powerful tool for reducing emissions in the electricity sector. As customers save energy... continued— |
comments

NRDC Urges the New York Legislature to Support Our Ocean and Great Lakes

Ali Chase — Policy Analyst
Posted March 18, 2015

ey

Once hunted to scarcity, endangered humpback whales have been making a comeback in New York waters. Rarely seen in recent decades,
the cetaceans have been delighting whale watchers in the New York Bight for the last several years, with a... continued— | comments

Energy efficiency and renewables: the cheapest, smartest way for states to cut carbon pollution

L.

States will have a lot of flexibility in crafting plans to cut carbon pollution from power plants. And when it comes to making those cuts, energy
efficiency and renewable energy are the best path forward. This is made clear in... continued— | comments

Susan Casey-Lefkowitz — Director of Programs
Posted March 18, 2015

Cutting Carbon Pollution Can Drive Montana's Economy While Improving Health

i | Dylan Sullivan — Staff Scientist
% Posted March 17, 2015

This blog was guest-written by NRDC Fellow Amanda Levin A new factsheet released by the NRDC today highlights the huge economic
and health benefits of clean energy for Montana. Investments in clean energy have and will continue to create new... continued— |
comments

Spring cleaning in the Keystone State: How the Clean Power Plan provides a roadmap for more jobs
and cleaner air for Pennsylvania

Jackson Morris — Director, Eastern Energy
Posted March 17, 2015
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This blog was co-written by my colleague, NRDC Fellow Amanda Levin Springtime has finally arrived in Pennsylvania. And with the snow
finally melted, the birds getting rowdy, and the smell of the trees waking up at last in the air,... continued— | comments

Clean Power Plan is a Manageable Challenge

Carl Zichella — Director of Western Energy Transmission
Posted March 17, 2015

Much has been made of the recent North American Electricity Reliability Council (NERC) catalog of challenges states face in complying with
the EPA's Clean Power Plan emission reduction requirements. Over the last month, the Federal Energy Regulatory Commission (FERC)
has... continued—

India Green News: Disasters cost India $10bn per year; Delhi's Air Pollution Data Under Scrutiny;
Reforestation through the National Mission for a Green India (GIM)

s | Ariel Cooper — Program Assistant
Posted March 17, 2015

India Green News is a selection of news highlights about environmental and energy issues in India March 8-15, 2015 CLIMATE CHANGE
Disasters cost India $10bn per year: UN report NEW DELHI: A new United Nations global assessment report on disaster... continued— |
comments

GOP's Budget Plan is Full of Giveaways to Big Polluters

Scott Slesinger — Legislative Director
Posted March 17, 2015

The House Republican leadership today released a federal budget blueprint that's completely in keeping with its years-long,
anti-environment agenda being funded by big polluters. The budget resolution is nothing less than an attempt to carry out the big polluters'
road... continued— | comments (1)

NRDC To Feds: Deny Permit for Port Ambrose LNG Project. Promote Clean Energy Instead.

Kit Kennedy — Director of Energy and Transportation
f Posted March 17, 2015
A

For NRDC, the choices can't be clearer or the stakes higher--when there's a conflict between clean energy and fossil fuels, clean energy
should always prevail. That's the drama that is playing out right now off the south shore of Long... continued— | comments

While state officials fight it, North Carolina continues down Clean Power path

Luis Martinez — Senior Attorney, Energy and Transportation Program
Posted March 17, 2015

New analysis by the Natural Resource Defense Council shows that North Carolina's Clean Energy Future is strong. Our analysis shows that
by continuing its transition away from coal and meeting the requirements of its clean energy standard, North Carolina will... continued— |
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More Posts

Want to avoid toxic couch chemicals? Just look for new label! - Veena Singla (March 17, 2015)

Why States Aren't Rushing to "Just Say No" on Carbon Pollution Standards - David Doniger (March 17, 2015)

Cutting Carbon Pollution: Florida's Opportunity to Shine - Pamela Rivera (March 17, 2015)

Renewables & Business: New Rays of Light from Latino Leaders - Analisa Freitas (March 16, 2015)

Time to Roll up our Sleeves and Tackle Toxic Mercury Use in Small-Scale Gold Mining - Susan Egan Keane (March 16, 2015)

This Week in Whales Focus: The Call to Ban Mexican Seafood Products Gets Louder After Mexico Announces its Plan for Vaquita
Extinction - Zak Smith (March 16, 2015)

Exide's L.A. Lead Battery Facility to Close -- Next Up, Clean Up - Ramya Sivasubramanian (March 16, 2015)
Are Your Fish Sticks Killing Whales? - Taryn Kiekow Heimer (March 16, 2015)
PJM: A Regional Clean Power Plan Is McAuliffe's Roadmap to a New Virginia Economy - Walton Shepherd (March 13, 2015)

Latin America Green News: Colombia launches carbon calculator, baby tortoises spotted in Galapagos, Chile's renewable energy sector
looking bright - Maria Martinez (March 13, 2015)

New Tar Sands Water Policy from Government of Alberta Favors Industry - Danielle Droitsch (March 13, 2015)

FEMA Finalizes New Requirement for State Disaster Plans to Consider Climate Change Impacts - Becky Hammer (March 13, 2015)
Alberta's Greatly Anticipated Tar Sands Tailings Ponds Framework Falls Short - Jennifer Skene (March 13, 2015)

The Forest Service needs better policies before giving water away to bottling companies - Marcus Griswold (March 12, 2015)

Ohio's Electricity Grid Operator: Cutting Carbon With Clean Energy and Regional Cooperation Can Bring Financial Benefits to the State -
Samantha Williams (March 12, 2015)

California Proposes Efficiency Standards for Computers & Displays, Could Become Blueprint for the Nation - Pierre Delforge (March 12,
2015)

Is Your Home Water-Wise? A New Scorecard Will Have the Answer - Ed Osann (March 12, 2015)
Michigan Clean Energy: Lessons Unlearned in Lansing - Henry Henderson (March 12, 2015)

Big Win: Oregon Moves Ahead on Clean Fuel Standard, Building Momentum for West Coast Clean Fuel Corridor - Peter Lehner (March
12, 2015)

New York starts spreading the News: 50 percent Offshore Wind Power Cost Reduction is on the Way - Doug Sims (March 12, 2015)
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January 11, 2010

Frances Beinecke

President, Natural Resources Defense Council

Posted: December 17, 2009 11:10 AM

Four omen Who Inspire Action and
Conscience in Copenhagen

What's Your Reaction?

With the international climate talks drawing representatives from 192 nations and attracting more than 110 world
leaders, there are a lot of impressive people gathering in Copenhagen. But this week | have been particularly inspired by
four powerful women--women who are pointing the way toward a more sustainable future for all of us.

The first was Dr. Gro Harlem Brundtland, the former prime minister of Norway and a leading voice on sustainable
development for two decades. A physician by training, Brundtland also headed the World Health Organization, and she
has sought to balance human health and prosperity with the limits of the planet.

| first met Brundtland two years ago at the climate talks in Bali where she was serving--as she is now--as one of U.N.
Secretary General Ban Ki-Moon's special envoys on climate. | have also worked with her on the Aspen Institute
Commission on Arctic Climate Change, and in each setting, | am inspired by her. She is a straight shooter, a
knowledgeable leader, and an individual clearly. committed to the planet and to her people.

I have also been lucky enough to see Dr. Jane Goodall here in Copenhagen. Renowned primatologist and U.N.
Messenger of Peace, Goodall has touched so many through her work as an educator and communicator of the plight of
our closest relatives--the chimpanzees.

Clear cutting in the chimps' habitat and other tropical rainforests is responsible for 15 percent of all global warming
emissions. Goodall and | both spoke Wednesday night at a gala at the Royal Danish Theater honoring activists who have
worked to preserve those forests from exploitation and destruction.

"l love the forest," said Goodall, who at one point treated the audience of several hundred to her imitation of a
primate calling through the trees. Being in the forest and understanding its mystery, she said, "Is to come very close to
some great spiritual power." We're in danger of losing access to that, she said. "We're destroying our planet. It seems to
me we've lost our wisdom.” We need Goodall to remind us of that wisdom.

We also need the energy of the next generation, and Jessy Tolkan embodies that vitality. Tolkan is the executive
director of the youth organization Energy Action, and she fully grasps the fact that the future of her generation is at
stake, and that if we don't take climate action, she and her peers will pay the price.

Tolkan brings a much needed urgency to these climate talks. She knows that what we do in the next couple of years
will decide the fate of her generation, and she isn't afraid to speak her mind. | saw her powerful and heartfelt message
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transform a room full of environmental professionals meeting with Vice President Al Gore on Tuesday. She is calling on
our leaders to have what she has: political courage.

Maya Lin is another woman of courage. Lin, an artist and architect--and NRDC trustee--is fearless in the way she
expressés loss and mourning in her work. Her latest memorial is a multi-sited series called "What Is Missing," and here in
Copenhagen, she unveiled a new instaliment called, "Unchopping a Tree,"” a video inspired by a W.S. Merwin poem that
poses the question: how would we feel if clear cutting and deforestation came to the city parks we love best.

Lin debuted the piece here at the climate talks, because she wants to emphasize that preventing deforestation
prevents global warming. But like all good art, it doesn't just relay a message--it speaks to the heart and soul. The piece,
she explained, is "about scale, abundance, the sound of the common songbird, oxygen, the ocean, the visibility of the
stars at night. It reveals things that are disappearing that you might not realize are disappearing.”

| am inspired by Lin's powerful artistic expression, just as | am inspired by all four of these extraordinary women.
Whether it is the voice of the leader, activist, scientist or artist, each one speaks with authority and passion, and we are
lucky they are raising their voices in the name of the planet and its climate. We need them now more than ever.

This post originally appeared on NRDC's Switchboard blog.
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Canada’s Silence on Climate is Deafening
While the U.S. and Mexico step up on climate targets, Canada missed key deadline
MEDIUM.COM | BY DANIELLE DROITSCH
Like - Comment - Share
Sharon Wallace, Linda Hix, Leane Wells and 588 others like this. Most Relevant =
279 shares
(Wl Kat Russell Canada does not yet have a replacement for natural gas. We need a
Ll revolution in space heating so we can save our environment from Tar sand mining

and Fracking.
8 - April 6 at 4:48pm

Gail Calver Very disappointed.
& 4 - April 6 at 2:25pm
View 34 more comments

NRDC

v NRDC (Natural Resources Defense Council)
[@?] April 6 at 10:54am - Edited -

WOW. Instead of $8.9 billion, New Jersey lets Exxon off the hook for oil pollution
and settles for just $225 million. Plus, Exxon admits no wrongdoing as part of the
settlement. Unbelievable.

New details in $225M Exxon settlement made public
today

Exxon will pay $225 million for contamination at refineries and other polluted sites
across the state

Like - Comment - Share

https://www.facebook.com/nrdc.org

4/8/2015 11:09 AM



NRDC (Natural Resources Defense Council) - New York, NY - Enviro...

Diane Hagan, Patty Mack Fritz, Linda Hix and 702 others like this. Most Relevant =
532 shares

£ Florence Moyer Yet another reason why CC should be in prison and NEVER in the
L White House.

L= -
26 - April 6 at 11:03am

2 Replies
Jeanne Dornbos Infuriating!
20 - April 6 at 10:56am
View more comments

NRDC

D. NRDC (Natural Resources Defense Council)
@? April 6 at 9:27am -

The ongoing drought in California has driven statewide snowpack down to just
five percent of the historical average on April 1. OnEarth gives you a birds-eye
view:

Watch the snowpack on California’s mountains
disappear into thin air

A birds-eye view of California's scanty snowpack.

Like - Comment - Share
Sandra Carp, Kathy Davis, Scott Scoot Powers and 329 others like this. Most Relevant =
109 shares

_'_..."J\-.‘ Elizabeth Bjorklund depressing
,' 7 - April 6 at 9:29am

1 Reply

Ray Arocho Polliticians must take drastic measures to stop global warming, now!!!
6 - April 6 at 10:50am

View 17 more comments

"GR“ NRDC (Natural Resources Defense Council)
@? April 5 at 5:07pm -

If we don't move swiftly to stop the ivory trade, scientists say that forest
elephants could be wiped out entirely in just 10 years.

Tell President Obama to act now to stop the deadly U.S. ivory trade and end
America's role in the brutal killing of elephants: http://on.nrdc.org/18Ym4DN

Like - Comment - Share

Kathleen McBride, Irene Moritz, Patty Mack Fritz and 1,629 others like Most Relevant =
this.

496 shares
E Helen Witowski So sad what humankind is doing to the planet and everything on it.
37 - April 5 at 5:10pm
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3 Replies

. Michael J. Wachowiak . . . Signed & Shared . . .

11 - April 5 at 5:47pm

View 34 more comments

. AW Y

NRDC

?? NRDC (Natural Resources Defense Council)

\pril 5 at 1:23pm *

If approved, the Arctic National Wildlife Refuge wilderness designation would be
largest in US history.

The president is asking Congress to designate crucial
Arctic habitat as wilderness.

President Obama formally asked Congress to designate massive swaths of the
Arctic National Wildlife Refuge as wilderness—the highest form of conservation...

ONEARTH.
Like - Comment - Share

Goldman Environmental Prize, Jim Row, George Ball and 1,969 others like ~ Most Relevant =
this.

365 shares

Janelle Schneider too bad he has to ask Congress.
66 - April 5 at 1:26pm

2 Replies

Kristen Gustafson How would this impact drilling in the artic ocean?
. “ 10 - April 5 at 1:31pm

5 Replies

View 46 more comments

NRDC

v :; NRDC (Natural Resources Defense Council)
@? April 5 at 9:47am -

With the announcement of water restrictions out of California this week, The New
York Times takes a closer look at how climate change is making the state's
drought much worse:
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California Drought Is Worsened by Global Warming,
Scientists Say

Scientists say that the warming trend makes it highly likely that California and other
parts of the Western United States will see more severe droughts in the...

NYTIMES.COM
Like - Comment - Share
Sandra Carp, Rebecca Williams, Richard Semyck and 924 others like this. Most Relevant =
315 shares

Thad Carlson Yeah, it's too bad the NYT closed down their environmental team.
28 - April 5 at 9:57am

2 Replies

Kathi Monroe-Townsend Not to mention Big Ag and fracking....
56 - April 5 at 9:48am

5 Replies

View more comments

=S NRDC (Natural Resources Defense Council)
@? April 5 at 6:16am -

In the next century, research suggests that biodiversity will decline by an average
of 3.4 percent across the earth.

The way humans are using land is dramatically
decreasing biodiversity—and it’s only getting worse

How humans use land is dramatically decreasing biodiversity worldwide.

Like - Comment - Share
Sandra Carp, Rebecca Williams, Richard Semyck and 727 others like this. Most Relevant =
370 shares
ﬂ Brill Gr And why is it that over-population is never discussed?
29 - April 5 at 7:12am - Edited
10 Replies

- Mike Wilson People are too worried about money and control to care about the
' world they live on.
24 - April 5 at 6:22am

1 Reply

View 34 more comments

NRDC

D. NRDC (Natural Resources Defense Council)
@? April 4 at 4:58pm -

“We're not only setting a new low; we're completely obliterating the previous
record.” ~ Dave Rizzardo, chief of the California Department of Water Resources
sSnow surveys section
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Sandra Carp, Marie McPherson, Richard Semyck and 560 others like this. Most Relevant =

251 shares

z{,,, Nancy Klein So big cil and fracking interests don't have follow the water restrictions
k{ now in place??

34 - April 4 at 5:10pm * Edited
n 2 Replies
. R . T X x Lk SN Ve
E Susan Troxell Tragic happeniings!! Scary times, Heavy sigh
d 14 - April 4 at 5:09pm

-

\iew 46 more comments

B L B T N ¥ N v )

=% NRDC (Natural Resources Defense Council)

[+~
'@ April 4 at 12:38pm *

—

"We looked at 36 states, and there are only three states where it wouid be easy
for a member of the public to sit down at their computer and get some
information about a company's compliance record.” ~ NRDC's Amy Mall on
NRDC's latest report

It's Almost Impossible To Find Data On Oil And Gas
Spills In Most States

WASHINGTON - A new report from the environmental group Natural Resources
Defense Council has analyzed the data on spills and other violations at oil and...

Like - Comment - Share

Sandra Carp, Rebecca Williams, Bruce Ciz and 792 others like this. Most Relevant =
295 shares
« = & Sean Sarsfield Transparency on these issues should be mandatory.....corporations

should have the integrity to place what is right over profits....our governmental
agencies are failing us miserably in protecting the environment......only when masses
of people wake from apathy will we truly be able to right these wrongs.

45 - April 4 at 12:43pm

1 Reply
Larry Tucker You know the problem is if there was transparency they would be

- -.
s fined heavily!!!
21 - April 4 at 12:55pm

2 Replies

View more comments

NRDC

v NRDC (Natural Resources Defense Council)
@? April 4 at 9:35am -

A final decision on the #KeystoneXL tar sands pipeline could come any day.
Stand together in unity with landowners, artists, scientists, actors and politicians
across the country by signing this letter telling President Obama to reject the
pipeline once and for all: http://on.nrdc.org/1bfkXAR
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B We’re

UNITED

WILL YOU SIGN, TOD?

Like - Comment - Share

Cynthia Vern Lindsay, Lee Ann Buckmeier, Bruce Ciz and 341 others like Most Relevant =
this.

64 shares

Michael J. Wachowiak . . . Signed & Shared . . .
April 4 at 9:54pm

iz Samantha West Signed
April 5 at 8:33am
View 7 more comments

NRDC

D. NRDC (Natural Resources Defense Council)
@? April 4 at 6:05am

Big news! Yesterday, President Obama formally asked Congress to designate
massive swaths of the Arctic National Wildlife Refuge as wilderness. If approved,
it would be the largest wilderness designation in U.S. history — covering 12.28
million acres, including 1.5 million acres of coastal plain habitat.

Obama asks Congress to protect the Arctic
The president is asking Congress to designate crucial Arctic habitat as wilderness.

Like - Comment - Share

Diane Rosenthal, Irene Yvonne Zamora-Clemons, Cynthia Vern Lindsay Most Relevant =
and 7,071 others like this.
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1,218 shares

Ellen Sharkey Asks Congress??? Well, you should know what the answer will be
already...

188 - April 4 at 6:20am

5 Replies

H Karen Timmerman How can he do this and then ok Arctic offshore drilling????
E 165 - April 4 at 6:22am

24 Replies

View more comments

NRD!

v NRDC (Natural Resources Defense Council)
@ April 3 at 4:25pm -

"Our collective effort is also giving something else to future generations: a critical
model for how to address a seemingly intractable problem through a mixture of
prioritization, dedication, and cooperation."

NRDC President Rhea Suh reflects on global climate leadership over the past
week in Medium:

& i

Looking for Climate Leadership on a Global Scale? We
Saw Examples this Week.

We have a moral obligation to provide future generations with a livable planet, but
the international climate-change sum. ..

Like - Comment - Share

Chris Apodaca, Tamra K Peoples CarlesDewart, Sherri Nichols and 163 Most Relevant =
others like this.

31 shares

for power.
April 4 at 2:19pm

n Michelle McLeod Praying the global environment agenda isn't politically motivated

Kellie Scott Dakotah Atlas Starr Kimbrough
- April 3 at 4:51pm

View 1 more comment

NRDC

+— NRDC (Natural Resources Defense Council)
@ April 3 at 1:20pm -

The solar industry is adding jobs 10 times faster than the rest of the economy.
And today, President Obama announced the Solar Ready Vets program, which
will train military veterans for careers in the solar industry. http://on.nrdc.org
/1Dw8iGg

This video from Environmental Entrepreneurs shows how one former Navy SEAL
started his own solar panel business.
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15,088 Views
Like - Comment - Share

Paul Holland, Elizabeth Ellens, Debbie Geno and 1,070 others like this. Most Relevant =
344 shares

- Martin Haubrich More solar, less oil + jobs for vets - sounds GREAT to me!
30 - April 3 at 3:10pm

1 Reply
Linda Bee Barton EXCELLENT!
8 - April 3 at 1:59pm
View 15 more comments

NRDC

. NRDC (Natural Resources Defense Council)
[@?] April 3 at 10:32am -

Whales got a big win in federal court this week, thanks to an NRDC lawsuit!
Catch up on this and other stories you may have missed with this week's NRDC
newsletter: http://on.nrdc.org/040315

— NS

Whales can't sue, so we did it for them — and won! -
NRDC This Week

NRDCONLINE.ORG
Like - Comment - Share

Debbie Geno, Elizabeth W. Brown, Rhonda Wimbish and 3,215 others like ~ Most Relevant =
this.

498 shares

Becky Maitlen Thank you!
18 - April 3 at 10:48am

Linda Berry Vaughn Thank you for good news and for all you do to make it happen
L

{ !
38 - April 3 at 10:38am

View more comments

NRDC

. NRDC (Natural Resources Defense Council)
[@?] April 3 at 6:15am - Edited -

Five years later, we're still coming to terms with what toxins from the BP disaster
might be doing to whales and dolphins in the Gulf.
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Goldman Environmental Prize, Marney Mathison, Buzzard Wilder and Most Relevant =
1,159 others like this.

574 shares

Donna Heim On vacation near Corpus Christi less than a year ago I went for a walk
at the gulf coast and on that beach were at least 10's of thousands of dead fresh fish,
piled knee-high, with no signs of physical trauma. The chemical effects of the spill are
obviously not over.

17 « April 3 at 8:38an

M Brad Bartkus Remember when BP (British Petroleum) said they were committed to
4 the people of the Gulf and they'd be there for the long haul?

39 - April 3 at 6:1
-—
il ™ 1 . PR b B e ~ « 1 ~ 1™ 1 1 hl

View 40 more comments

L

=< NRDC (Natural Resources Defense Council) shared their
\¢¢) video.
April 2 at 5:56pm *
Tell President Obama to act now to stop the deadly U.S. ivory trade and end
America's role in the brutal killing of elephants: http://on.nrdc.org/18Ym4DN

T

. Elephants

, |: D
@ their tusks.

47,307 Views
NRDC (Natural Resources Defense Council)

If we don't move swiftly to stop the ivory trade, scientists say that forest elephants could be
wiped out entirely in just 10 years.

Tell President Obama to act now to end America's role in the brutal killing of elephants:
http://on.nrdc.org/18Ym4DN

Like - Comment - Share

Mirian Uminsky, Karla Merino, Aragon, Vegan Figure Competitor and 760 Most Relevant =
others like this.

Danica Mikan | can't watch the video.
1 . April 2 at 8:25pm
Mandy Sue They need their tusks and their lives and Americans need to wake up.

Thank you, NRDC.
April 3 at 8:05am

View 17 more comments

NRDC

D. NRDC (Natural Resources Defense Council)
@7 April 2 at 12:49pm -

Glyphosate, the active ingredient in the herbicide Roundup, has been linked to
amphibian deaths and monarch butterfly declines. Now, a recent study examined
the impact on human health, linking it to cancer.

Like - Comment - Share

Goldman Environmental Prize, Safer Chemicals, Healthy Families, Most Relevant =
Elizabeth Wimbs and 1,957 others like this.

1,135 shares
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Natasha Vengrinovich The chemical family of organophosphates, insecticides and
herbicides are so toxic to all those exposed: from the applicators, to residential
family's, to the environment to all the species of the earth . I mean come on! How
many studies linking these chemicals to adverse health effects will it take before this
madness ends!?

109 * April 2

- 13 Replies

F Kevin Adolphson It's well PAST time . . .

55 * April 2

- 2 Replies

View more comments

NRDC

.@? NRDC (Natural Resources Defense Council)

HUGE! TransCanada will not build a proposed oil export terminal and is delaying
the Energy East pipeline! This is proof that activism works!

TRANSCANADA ENERGY EAST PIPELINE

NEW PIPELINE CONSTRUCTION
— EXISTING PIPELINE CONVERSION

HARDISTY, ALTA.
o

QUEBEC CITY

? (O SAINT JOHN, N.8.
MONTREAL

TransCanada will not build oil export terminal in
Quebec - news report

TORONTO, April 1 (Reuters) - TransCanada Corp hasdecided not to build a
proposed cil export terminal in Quebec aspart of its C$12 billion ($9.5 billion)...

Like - Comment - Share

NRDC (Natural Resources Defense Council), Julianne Macomber, Angela Most Relevant =
Verschoon and 2,357 others like this.

571 shares

Linda Smith Carpenter Others are being built as we speak.
15 - April 2 at 8:35am

2 Replies

4 Jessica Nolan-bowers WOW!!
5 - April 2 at 8:31am

View more comments

NRDC

C. NRDC (Natural Resources Defense Council)
@?I April 2 at 7:02am -

Props to USA TODAY for this powerful editorial: "Since Republicans took control
of the Senate in January, their actions on climate change have ranged from
oblivious to laughable to reckless."

Like - Comment - Share
James Sams, Maria Virokhovsky, Alan Meier and 990 others like this. Most Relevant =
270 shares

Rena L. Lynn Reckless isn't the word. Bought and paid for by big business and big
$. They don't truly represent those that elect them, just the "select few". Greedy
obstructionist pirates take what they can and give nothing back

30 - April 2 at 8:19am
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m Megan Bedingfield I don't think this story really means to spotlight any one party.
In fact, the article puts a good light on several republicans. I feel like the headline
sort of construed the actual point. That those who are holding power in the
senate(which is mostly republicans) are against pretty much anything that'll take a

dollar out of their pockets.

27 * April 2 at 7:18am

- 4 Replies
-

View more comments

s g
'@; NRDC (Natural Resources Defense Council)

April 2 at 6:12am -

ICYMI: This week, a federal court ruled that the government has fallen short of
its legal obligation to protect marine mammals from naval exercises off the coast
of Southern California and Hawaii.

Federal judge: Government must do more to protect
marine mammals from navy sonar

A federal judge stands up to the noisy navy for the sake of marine mammals.

ONEART

H.ORG

Like - Comment - Share
Ruby Elya, Shelby Hight Fifield, Allison Santos and 1,861 others like this. Most Relevant =
340 shares

Danica Mikan Thank you so much Your Honor!
18 - April 2 at 7:28am

Virginia Kepner THANK YOU JUDGE!~
25 - April 2 at 6:41am

View 39 more comments

NRDC

D. NRDC (Natural Resources Defense Council)
@? April 1 at 5:51pm -

Good news: The Obama Administration said this week that the U.S. will cut

carbon emissions up to 28 percent over the next decade compared to 2005

levels. This comes after recent declarations by China, India and Mexico to limit

dangerous greenhouse gases and embrace clean-energy alternatives.
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Deal on Carbon Emissions by Obama and Xi Jinping Raises Hopes for
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4,367 ViewsLike - Comment - Share

Lorena Clarisa Songcayawon, Fe Lopez, Evelyn Readdie and 208 others Most Relevant =
like this.

23 shares

change, at least | know which ones they are and can foresee their arguments, it's
even worse for those that herald the potential dangers and yet open more land for
gas drilling and the lik... See More

3 - April 1 at 6:33pm

Thad Carlson Yeah, and he opened drilling in the Arctic on the same day.
2 - April 1 at 6:14pm

E Edward Michael While it irritates me that so many public official deny climate

View 8 more comments

NRDC

D. NRDC (Natural Resources Defense Council) via OnEarth
@? April 1 at 2:08pm

BREAKING: Four dead and 16 injured in Gulf of Mexico oil rig fire. No word yet on
how much oil may have spilled into the Gulf. http://on.nrdc.org/1DwW6ATP

An oil rig has exploded in the Gulf of Mexico, killing
four

There was nothing you could do but run.

Like - Comment - Share

Stanley Goralczyk, Brenda Smola, Sandra Hegar and 1,537 others like Most Relevant =
this.

3,454 shares
Dave Houser They really should drill in the Arctic, you know, where there are less

| people with cameras
181 - April 1 at 2:11pm

o

18 Replies

~ Scott Kuieck Oil is death. Death to oil.
126 - April 1 at 2:12pm

5 Replies

View more comments

=S NRDC (Natural Resources Defense Council)
@? April 1 at 12:28pm -

"Tough times call for tough measures, and the Governor’s action is exactly the
kind of leadership we need."

~ Steve Fleischli, director of NRDC's water program. http://on.nrdc.org/1yBOhIG

Like - Comment - Share

Goldman Environmental Prize, James Johnson, Francisco Alvarez Higareda  Most Relevant =
and 2,166 others like this.

1,286 shares
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Michelle Leigh Stelly Is Nestle going to be limited? If California can't take care of
its citizens then it definitely should not be catering to evil corporations.
168 * April 1 at 12:36

l 4 Replies

Sue Leslie They need to stop Nestle from shipping hundreds of millions of gallons to
CHINA every year! Stop fracking!!
236 * April 1 at 12:31pm

- 10 Replies

View more comments

prm

e T e AR
r.“s NRDC (Natural Resources Defense Council)
i@ April 1 at 12:14pm *

China recently announced that it would ban the import of all ivory carvings — this
is the first recognition by the Chinese government that restricting ivory products
may be needed to save the world's elephant populations. NRDC's Andrew Wetzler
explains why this ban should not be underestimated:

Despite its Critics, China Takes an Important Step to
Curb the Ivory Trade

A month ago, China made an announcement: for the next year it would ban the
import of all ivory carvings.

SWITCHBO#

Like - Comment - Share

Goldman Environmental Prize, Shelby Hight Fifield, Eric Carlson and 3,322  Most Relevant =
others like this.

630 shares

’ Karin Winegar and please, China, help fund anti=poaching squads in Africa!
62 - April 1 at 12:28pm

Hope Bradford good news!
a 31 - April 1 at 12:18pm

View more comments

NRDC

D. NRDC (Natural Resources Defense Council)
@7 April 1 at 9:33am - Edited -

While the Obama administration decides the fate of #KeystoneXL tar sands
pipeline, energy companies have been looking for other ways to move their oil. At
least four pipelines are currently in the works.

Like - Comment - Share

I1zabela Czekajlo, Mohd Elmortada, Bonnie Delp and 238 others like this. Most Relevant =

167 shares

Paul K Hippe Line 61! KXL was a diversion. Tons of this crap going on.
1

http://insideclimatenews.org/.../exclusive-map-tar-sands...
Exclusive Map: The Tar Sands Pipeline Boom |

InsideClimate News
INSIDECLIMATENEWS.ORG
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As debate over the future of the Keystone XL tar sands...

12~

u Joseph Stock There should be no pipelines.
12 - April 1 at 2:1

View 36 more comments

NRDC

.@? NRDC (Natural Resources Defense Council)

- .. W =T

Huge win for whales! The U.S. District Court, District of Hawaii, found that the
MNational Marine Fisheries Service - the agency charged with protecting whales,
dolphins and other marine mammals - violated multiple requirements of the

Marine Mammal Protection Act and the Endangered Species Act when agreeing to
the Navy's plan for training and testing off the shores of Southern California and

Hawaii. http://on.nrdc.org/1DthgTe

THE GOVERNMENT CAN AND MUST DO

A BETTER JOB TO PROTECT THEM.”

— Lak Smith, Atteraey for NRDC's Marine Mammal Protection Preject

NRDC

Like - Comment - Share

Robert J Matuszczak, Francisco Alvarez Higareda, Trisha Ballard and
1,040 others like this.

227 shares

"l 1 Linda Berry Vaughn Thank you for good news and for all you do to make it
k& happen.
6

Most Relevant =

Silvia Bacci Thiis are excellent news!! Thank you for assuring whales and dolphins
among many others get the protection the need. Thank you for doing what is right

for them.
4

View 20 more comments

See More Stories ¥

Sign Up Log In Messenger Mobile Find Friends Badges People
Games Locations ~ About Create Ad Create Page Developers Careers
Terms Help

Facebook © 2015
English (US)

Pages

Privacy

Places

Cookies

https://www.facebook.com/nrdc.org

4/8/2015 11:09 AM



Attachment 12



NRDC (@NRDC) | Twitter https://twitter.com/nrdc

’ Search Twitter Q Have an account? Log in +

TWEETS FOLLOWING FOLLOWERS FAVORITES LISTS +9 Follow
45.8K 2,047 158K 144 5 =
Tweets Tweets & replies Photos & videos

NRDC &

@NRDC = NRDC @NRDC - 59m

The Faris Best Defense Help put a stop to #BigQil's offshore drilling

Q@ Planet Earth : .

& nrdc.org expansion — TAKE ACTION: on.nrdc.org

@® Joined January 2009 [11GZJIbc7

€23 928 Photos and videos

Opesing America’s ceasts
1o ollhars drilig.

[ — .

4 3 21 * 14 ooe View more photos and videos

'E;; NRDC @NRDC - 2h
~ Oil companies' seismic airguns will

devastate #whales & other marine life. Take
action: on.nrdc.org/IMPeMIN

1of1l 3/19/2015 2:12 PM


https://twitter.com/hashtag/ActOnClimate?src=hash
https://twitter.com/NRDC/status/555407969459138560
https://twitter.com/NRDC/with_replies
http://t.co/oNcmSLZVhu
https://twitter.com/hashtag/KeystoneXL?src=hash
https://twitter.com/NRDC
http://t.co/WSSOBsmbCJ
https://twitter.com/NRDC/status/555407969459138560
https://twitter.com/help/verified
https://twitter.com/login
http://t.co/Sa2yyUMQVh
https://twitter.com/help/verified
https://twitter.com/NRDC/media
https://twitter.com/NRDC
https://twitter.com/NRDC/status/555443416587595777
https://twitter.com/hashtag/fracking?src=hash
https://twitter.com/NRDC/status/555455299965190144
https://twitter.com/NRDC
https://twitter.com/NRDC
https://twitter.com/NRDC/lists
http://t.co/4T9M6wqg35
https://pbs.twimg.com/profile_images/459033456383496192/umjDmi6i.jpeg
https://twitter.com/hashtag/NoKXL?src=hash
http://t.co/GFqNSZ8Rph
https://twitter.com/NRDC/following
https://twitter.com/hashtag/KeystoneXL?src=hash
https://twitter.com/NRDC/media
https://twitter.com/NRDC/status/555431511550615552
https://twitter.com/
https://twitter.com/NRDC/followers
https://twitter.com/NRDC/favorites
http://t.co/9teDflwZCU
https://twitter.com/hashtag/KeystoneXL?src=hash
https://twitter.com/NRDC/status/555420067924807681

Attachment 13



Marine Policy 47 (2014) 71-75

Contents lists available at ScienceDirect

Marine Policy

journal homepage: www.elsevier.com/locate/marpol

Short Communication

The requirement to rebuild US fish stocks: Is it working?

Kimberly Lai Oremus **, Lisa Suatoni®, Brad Sewell

CrossMark

2 Columbia University, Sustainable Development PhD Program, School of International and Public Affairs, Earth Institute, 420 West 118th Street,

6th Floor, Mailbox #3, New York, NY 10027, United States

b Natural Resources Defense Council, 40 W 20th Street, New York, NY 10011, United States

ARTICLE INFO ABSTRACT

Article history:

Received 9 September 2013
Received in revised form

30 January 2014

Accepted 10 February 2014
Available online 28 February 2014

Keywords:
Magnuson-Stevens Act
Sustainable Fisheries Act
Rebuilding provisions
US fisheries

The Magnuson-Stevens Fishery Conservation and Management Act (MSA) was amended in 1996 to
require that overfished stocks be rebuilt in as short a time period as possible, not to exceed 10 years, with
limited exceptions. This comment examines the basic but important question of whether the
implementation of rebuilding plans under the 1996 amendments has in fact been associated with
biomass recovery. Specifically, for each of the 44 stocks examined, this analysis compares the biomass
trend before rebuilding plan implementation to the trend after rebuilding plan implementation using a
linear trend-break model. The analysis demonstrates a statistically significant positive association
between the implementation of rebuilding plans and standardized biomass in 19 of 44 stocks. None of
the 44 stocks examined showed a statistically significant negative association. The analysis showed a
strong temporal relationship between the implementation of the policy and rebounds in fish stocks.

© 2014 Elsevier Ltd. All rights reserved.

1. Introduction

The 1996 passage of the Sustainable Fisheries Act (SFA), which
reauthorized and amended the Magnuson-Stevens Fishery Man-
agement and Conservation Act (MSA), marked a sea change in the
United States' approach to fishery management [1]. In response to
a large number of depleted fish stocks in federal waters, particu-
larly in the New England region, a requirement was added to the
law that rebuilding plans be developed for overfished stocks [2].
These plans must include time periods for rebuilding that are “as
short as possible, ... not [to] exceed 10 years except in cases where
the biology of the stock of fish, other environmental conditions, or
management measures under an international agreement in
which the United States participates dictate otherwise [3]”.

Since its enactment, the new requirement to expeditiously
rebuild depleted fish populations has been a focal point of debate,
eliciting both support [4,5] and criticism [6]. However, despite the
political attention, there has been little statistical examination of
whether the provision is working.

Several prior studies do provide an accounting of progress. The
first study, published 7 years after the implementation of the
rebuilding requirement, found “disappointing” early results, with
only three of 76 overfished stocks successfully rebuilt [7]. A more
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recent report' found mounting successes, with 48% of stocks
rebuilt in 2013 [8].

The MSA is up for reauthorization in 2014, and the rebuilding
requirements may be among the provisions considered for amend-
ment. Thus, the time is right to evaluate the rebuilding require-
ment's efficacy. This study is the first to explore whether the
implementation of the rebuilding policy is correlated with statis-
tically significant changes in population trends of overfished fish
stocks.

2. Materials and methods

This study identified 62 fish stocks designated as overfished by
the National Marine Fisheries Service (NMFS) and subjected to
rebuilding plans following the SFA's enactment.” Of these 62 stocks,
44 were identified for which stock assessment data are sufficient to
assess biomass trends since the plan's implementation. To satisfy
this criterion, a stock must have been in a rebuilding plan since
before 2010 and had at least one stock assessment since the plan's
implementation.

! This assessment identified 28 of 44 fish stocks as “rebuilding successes”,
based upon the stocks achieving either their rebuilding targets or at least 50% of
their rebuilding targets and at least a 25% increase in abundance since rebuilding
plan start.

2 This excludes 13 internationally managed stocks, which are subject to
different rebuilding requirements.
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Biomass and fishing mortality data were compiled from the
most recent stock assessments conducted by NMFS. Biomass
proxies such as spawning stock biomass were used when they
were relied on by the most recent stock assessment. These
assessments are utilized by NMFS to evaluate the progress of
rebuilding plans and are the best available information. Still, it
should be noted that the assessments are limited by how recently
they were conducted, the quality of the data sources, and uncer-
tainty in the models used. The present study necessarily excluded
more than 200 federally managed fish stocks for which assess-
ments do not exist or are considered out of date by NMFS, and
therefore stock status is considered unknown.

For each stock, standardized biomass (biomass or proxy nor-
malized by estimate of biomass at maximum sustainable yield)
was analyzed from 1976 (or earliest date available after 1976) to
the date the stock was declared rebuilt (or, if the stock has not
been rebuilt, the most recent date available). The start date, 1976,
was chosen because this is when the MSA was enacted. The MSA
significantly changed the fisheries management landscape in the
United States, including the creation of a 200-mile conservation
zone and the regional fishery management council system.

Since there is no data on overfished stocks that did not receive
the policy treatment (and are not listed under the Endangered
Species Act), a proper control group does not exist. Following
event study literature for testing whether pre-trend growth rates
are different from post-trend growth rates [9,10], a continuous
linear trend-break model® with fishery-level intercepts and slopes
was fit to the standardized biomass data using ordinary least
squares (Fig. 1). The model assumes similar measurement errors
within regions, because of similarities in how fish stocks are
assessed and managed within a region by each of the regional
fishery management councils. The trend break year was defined
using the year of rebuilding plan implementation [8] and its
significance was evaluated using t-tests. A Bonferroni correction
was applied to account for errors from running multiple tests.

3. Results and discussion

This analysis compared the standardized biomass trend for
each stock before rebuilding plan implementation to the trend
after implementation. In this linear model, 19 of 44 stocks showed
statistically significant positive slope changes (trend breaks) in
biomass after rebuilding provisions were implemented (Fig. 2).
Statistical significance was defined at the 5% level with a Bonfer-
roni correction. None of the 44 stocks showed a statistically
significant negative trend break. This allows for the rejection of
the null hypothesis that there was no change in biomass trends
following rebuilding plan implementation. In other words, there is
a strong relationship between the implementation of the rebuild-
ing requirement and rebounds in fish stocks. These results are
consistent with observations that stock depletion is reversible
when fishing mortality is effectively controlled [11-13].

As a placebo test, the same model was applied to biomass data
only from the years prior to rebuilding plan implementation, and
then to biomass data only from the years after rebuilding plan
implementation. In both cases the trend-break model was run
multiple times using randomly chosen trend-break dates. In four
of the five tests, none of the 44 stocks examined showed
significant trend breaks. In the fifth test, which was performed
on post-implementation data using an event date of plus-3 years,

3 Yie=Poi+ Priti+ Pai(t=toi)lc = o+ Eir Where vy is the std. biomass for stock i=1,
...,44 at time t=1976,..., time of rebuild or time of most recent stock assessment;
toi is the rebuild implementation date for stock i; &; is i.i.d. N(O,o‘?(,-)); and r(i) is the
region of stock i.

six showed significant positive trend-breaks and three negative.
Taken as a whole, these checks reinforce the conclusion that the
positive relationship between rebuilding plans and biomass recov-
ery is not random.

The regressions in this analysis were run by region rather than
by individual fishery because fisheries are managed at the regional
level, and because estimating the errors by region compensates for
limitations in the data. Not only are the fishery-level time series
relatively limited for some stocks, but stock modelers use different
modeling techniques and measures of uncertainty are unavailable.
However, running the regressions independently by fishery
reduces standard errors and would only yield more positive trend
breaks,* strengthening this study's main findings.

There may be concern as to whether this study's linear model
favors stocks with lower biomass variance. Lower variances could
result from a natural cause, such as slow-growing stocks or stocks
with demersal habitat [ 14], but they could also be the result of stock
assessment scientists smoothing the biomass data with interpola-
tion. However, weighting the trend-break model to favor high-
variance stocks using a weighted least-squares regression produced
only marginally fewer, positive results.” Thus the main study's core
finding is not simply the result of artificially low-variance stock
assessment-data, and controlling for inter-annual variability would
likely yield unchanged or only marginally stronger conclusions.

The results in this study are also consistent with the significant
progress in fish stock rebuilding seen in NMFS' reports on the
status of stocks [15], while providing an additional lens through
which to view and quantify that progress. NMFS generally con-
siders a stock to be rebuilt as soon as its estimated biomass
reaches the level that produces maximum sustainable yield (Bysy).
This study examined whether there had been a sustained change
over time in a stock's biomass trend following rebuilding plan
implementation sufficient to produce a statistically significant
trend break. There is substantial overlap between the 19 stocks
for which this study found significant positive trend breaks and
the 21 that have achieved Bysy,® NMFS' threshold for declaring a
stock rebuilt. Of the 19 stocks with significant trend breaks, NMFS
has identified 14 as achieving rebuilding targets.

NMES considers the number of stocks rebuilt so far to be
encouraging [15], especially given that rebuilding plans are gen-
erally designed to achieve By by a designated target date with
50% probability of success, and many stocks have not yet reached
their target dates. Only 17 of the 44 stocks in this study have
reached their target dates.

While further study is required to establish causality, this study
makes it clear that the fish population rebounds are non-random
and linearly correlate with the implementation of rebuilding plans
under the Magnuson-Stevens Act. Future research should examine
the factors that lead to rebuilding successes, as well as those
involved in unsuccessful responses to rebuilding plans. Previous
reviews of efforts to rebuild fish stocks worldwide identify
numerous primary causes for failures, including insufficient or
delayed decreases in fishing mortality, systematic underreporting

4 Running the regressions independently by fishery yielded 29 significant
positive trend-breaks and zero negative.

5 By weighting this study's model using standardized biomass variance by
stock, stocks with higher variances are favored, but still found the same stocks had
significant trend breaks with the exception of black sea bass, cowcod, monkfish
south and haddock Gulf of Maine. Some of these stocks have naturally low biomass
variance due to their long generation times and benthic habitat.

6 Nineteen of these stocks, excluding Gulf of Maine haddock and summer
flounder that currently do not have biomass at Bysy, have been formally designated
as “rebuilt” by NMFS. However, two additional stocks—Mid-Atlantic tilefish and
Southern Georges Bank/Mid-Atlantic red hake—are recognized by NMFS as exceed-
ing their rebuilding targets even though they are not currently designated as
rebuilt.
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Fig. 1. Each graph plots standardized biomass (open circles) based on NMFS stock assessments. The solid black line represents a linear model of the trend prior to the
rebuilding plan. The dotted line represents the hypothetical continuation of that trend. The red line (grey line in print version) is the model. The first two rows show
statistically significant, positive trend breaks with policy implementation. The last row shows no statistically significant changes in trend with policy implementation.

of catches, and scientific uncertainty [13]. Less frequently, depen- requirement's impacts. Monitoring of all 446 federally managed
satory mortality and unfavorable climate patterns appear to be stocks would facilitate comparisons between those in rebuilding
important factors in sluggish recovery [13]. plans and those that are not. More frequent and robust stock

This study also underscores the need for improved stock- assessments, timelier reporting of data, and increased under-

assessment data in order to better understand the rebuilding standing of the biology and ecology of each stock would enable
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Fig. 2. Trend break coefficient estimates by stock. For each stock, the black dot is the trend-break coefficient, which measures the difference in the slope of the trend and
after rebuilding. A coefficient above zero indicates a positive change in the biomass trend, while a coefficient below zero would represent a negative change. The bold and

non-bold portions of the line represent one and two standard deviations, respectively.

more nuanced analysis of the relevant population trends. Finally,
greater transparency in the stock assessment methodology,
including confidence intervals, would aid in developing realistic
error terms.

4. Conclusion

This is the first study to rigorously examine an important
indicator of the efficacy of the MSA's rebuilding requirements:
biomass rebound. Further research will assist in the understanding
of the specific causes of biomass recovery, or lack thereof, for each
stock. Nevertheless, this study found a strong association between
implementation of the rebuilding requirements added to federal
law in 1996 and recovery of depleted fish stocks.
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Saving Water in California

By THE EDITORIAL BOARD JULY 9, 2014

California is in the third year of its worst drought in decades. But you
wouldn’t know it by looking at how much water the state’s residents and
businesses are using. According to a recent state survey, Californians cut
the amount of water they used in the first five months of the year by just 5
percent, far short of the 20 percent reduction Gov. Jerry Brown called for
in January. In some parts of the state, like the San Diego area, water use
has actually increased from 2013.

Without much stronger conservation measures, the state, much of
which is arid or semiarid, could face severe water shortages if the drought
does not break next year. Los Angeles recently recorded its lowest rainfall
for two consecutive years, and climate change will likely make drought a
persistent condition, according to the National Climate Assessment report
published in May.

Yet, even now, 70 percent of water districts have not imposed
reasonable mandatory restrictions on watering lawns and keeping
backyard pools filled. The State Water Resources Control Board is to
consider placing restrictions on some outdoor water uses like washing
paved surfaces at a meeting on July 15.

California’s agriculture sector is the largest in the country, and it
accounts for about 80 percent of the state’s water use. Even a small
percentage reduction in the fields could have a sizable effect on total water
consumption.

A recent report by the Pacific Institute and the Natural Resources
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Defense Council estimates that agricultural water use could be reduced by
up to 22 percent if farmers more carefully scheduled the watering of crops
based on weather and soil conditions and if they used the drip irrigation
systems that deliver water directly to the roots of plants. Some progress
has been made. About 38 percent of California farmland was irrigated by
more efficient systems in 2010, up from 15 percent in 1991. But far too
many farmers still irrigate by flooding their fields.

In terms of urban conservation, the report shows that homes and
businesses could reduce water use by up to 60 percent by using it more
efficiently, recycling and reusing water and capturing more rainwater.
Some efficiency improvements are simple and could be done quickly, like
installing water meters at all homes and businesses. Currently, about
250,000 water-utility customers, most of them in the Central Valley, have
no meters and are charged a flat monthly fee regardless of how much
water they use — a practice that invites waste.

Other changes will take longer to carry out but could have a big
impact. For instance, Santa Cruz’s municipal water utility imposes water
“budgeting” under which it determines how much water each home needs
based on where it is and the number of people in the household.
Customers who use more than their budgeted amount must pay higher
rates for extra water used. This approach has helped Santa Cruz cut water
use by about 30 percent since 1987.

Other government programs have been effective, too, and deserve
broader adoption. The Los Angeles Department of Water and Power last
month began paying people $3 for every square foot of grass they replace
with landscaping that requires little or no water under a “cash in your
lawn” program, up from $2 previously; residents can claim up to $6,000
under that program. The department says it has paid to have 8 million
square feet of lawn removed since the program started in 2009.

Finally, state officials need to act with a much greater urgency. Earlier
this year, the State Legislature set aside nearly $700 million for emergency
drought relief, but 9o percent of that money has yet to be spent. Mr.
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Brown’s administration should think a lot bigger than emergency aid
aimed at a single drought. The state must focus on longer-term policies
that encourage people to alter their lifestyles and businesses to change how

they operate.

Meet The New York Times's Editorial Board »

A version of this editorial appears in print on July 10, 2014, on page A26 of the New York edition
with the headline: Saving Water in California.

© 2014 The New York Times Company
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Wave of phony charges over new clean water
safeguards

Getty Images
By Peter Lehner - 06/17/14 06:31 PM EDT

Beat me with the truth, the saying goes, don'’t torture me with lies.

Officials at the Environmental Protection Agency and the U.S. Army Corps of Engineers must be longing for a little slap of truth these days,
after being pummeled with misstatements, wild exaggerations and, yes, untruths about their latest proposal to keep our tap water clean and
our rivers, lakes and beaches safe for swimming and fishing.

The proposed action is a long overdue clarification of which streams and wetlands are protected by the Clean Water Act.

After considerable scientific study, the EPA came to the unassailable conclusion that because small, intermittent streams and nearby
wetlands feed into larger lakes and rivers that people use for drinking water, fishing and recreation, those waters should also be protected from
pollution. And the EPA and the Corps produced some common-sense protections to cover those streams and wetlands.

Almost immediately, opponents started making extreme statements about “government overreach,” “the biggest government land grab ever,”
and “an end to farming as you know it,” even though the change simply restores protections to waters that long had been covered.

You’'d never know from this overheated rhetoric that the proposal would leave fewer waters protected than was the case under President
Reagan or that many tributary streams had been protected against pollution by federal law since William McKinley was president in 1899.

Much of this over-the-top criticism has come from oft-cited polluters, like the mining industry. Yet, some of the most strident charges have
come from agribusiness interests. One writer declared, “The 370-page rule may as well be written in farmers’ blood.” The irony is that, thanks
to numerous exemptions in the law and the regulations, agriculture is actually the least regulated of any sector. But no doubt some polluters
are happy to see the powerful farm lobby, well, carrying water for them.

The comment period for the new proposal will close in October, but some in Congress aren’t waiting. They're already offering legislation to
block the initiative, riding this flood of misinformation. So let’s part the waters of myth and get down to the truth.

* Claim: The American Farm Bureau Federation tweets that the proposal “gives the fed gov control over all farming and land use.”

* Truth: The clean water safeguards explicitly exempt irrigated areas, farm ponds and dozens of other agricultural practices. They also reduce
coverage of “ditches,” a favorite Farm Bureau talking point.

* Claim: The Farm Bureau says certain permitting exemptions for agriculture apply only to land that has been continually farmed since 1977.

* Truth: This is simply wrong. There is no 1977 trigger date for the exemptions, and they are available to anyone engaged in “normal farming,”
which allows for crop rotations, fallow fields and other practices that may vary over time.

» Claim: The Farm Bureau alleges that under this initiative “nearly every drop of water that falls will be regulated by the federal government.”

* Truth: The Clean Water Act clearly applies only to “waters,” not all water. That doesn’t change with these new safeguards. The law doesn’t
regulate, and never has, the mere use of water, but instead simply makes it illegal to pollute certain bodies of water without proper safeguards.

» Claim: The agencies are evading court rulings and congressional intent.



* Truth: The clean water proposal restores protections consistent with two Supreme Court decisions, in 2001 and 2006, that called into
question just which waters are covered by the Clean Water Act of 1972 but authorized the agencies to protect waters when the science
supports it. For nearly 30 years prior, throughout the Nixon, Reagan and Bush | eras, these small streams and wetlands, which feed into
drinking water systems serving 117 million Americans, were protected, as Congress intended.

More examples abound. But clearly the truth wouldn't frighten anyone, so the opposition isn't sticking to it. The facts are too prosaic: The
agencies relied on a large body of scientific studies to propose a modest, common-sense rule that would restore protections to many waters
that existed for nearly three decades.

More facts: Small and seasonal streams and wetlands filter pollutants, protect against flooding, and serve as habitat for fish and wildlife. A
single acre of wetland can store 1 million to 1.5 million gallons of flood water. This initiative is backed by conservationists, hunters, fishers,
people of faith, business leaders and even the National Farmers Union, a family-farm group, which calls it “ag-friendly.”

Congress should not succumb to the hype. Let the EPA and the Corps do their jobs protecting the safety of America’s waters.

Lehner is executive director of the Natural Resources Defense Council, an international environmental advocacy organization based in New
York City.

TAGS: Clean Water Act, Water law in the United States, United States Environmental Protection Agency, Wetland
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Op-Ed Don't buy the smear of the EPA

New regulations on carbon emissions proposed bythe Obama administration have reportedly angered politicians on
both sides of the aisle in energy-producing states such as Kentucky and West Virginia. (Luke Sharrett/ Getty Images)

By FRANCES BEINECKE

JUNE 3, 2014, 5:51 PM

he nation's worst polluters and their allies have launched a propaganda campaign to
convince you that the Environmental Protection Agency's new carbon pollution
standards are nothing more than a backdoor energy tax that will kill jobs and cost you

money.
That campaign is a lie. And what's at stake is too important to let the lie stand, or even start.

Right now, there are no limits on the amount of carbon pollution that coal-fueled electric plants
can pour into the air. Zero limits on the worst pollution in America, pollution that increases the
risk of asthma, heart disease and lung cancer. Pollution that is the leading cause of climate

change.

For the polluters, the carbon pollution loophole has been one of the most lucrative giveaways in
America. So it's not surprising that the EPA proposal would start them howling. The thing is, what



they're saying isn't true.

Take the radio ads from the National Mining Assn. claiming that home electric bills will "nearly

double" if "extreme new power plant regulations take effect."

In fact, the proposal calls for a 30% cut in pollution, which would at most create small, short-term
changes in electricity prices of the sort the power sector already deals with. EPA chief Gina
McCarthy compared the potential increases for families with the price of a gallon of milk a month.
And those costs would be dwarfed by huge benefits in job creation and health savings, worth more
than $90 billion, according to the EPA.

Even before the official EPA announcement, the opposition was lining up with a range of
astonishing falsehoods. The folks at the U.S. Chamber of Commerce said the plan they hadn't seen
yet could cost $50 billion and kill 224,000 jobs (they have since said they're reexamining their
numbers). GOP Sen. Michael B. Enzi of Wyoming, the nation's largest coal-producing state, said
Saturday that the Obama administration "set out to kill coal and its 800,000 jobs."

The truth? When these pollution cuts take effect, coal will still provide 31% of American electricity,
down from 37% today — hardly a death blow.

And those 800,000 jobs? The National Mining Assn. itself counts just 90,000 coal miners in the
whole country. Double that for the workers transporting it and working in coal-fired plants, and
the figure is still far short of Enzi's numbers and short of the Chamber of Commerce jobs-at-risk
numbers. Most of these coal jobs will remain. Moreover, hundreds of thousands of new, clean
energy jobs will be created. Last year alone, investments in clean energy created more than 78,000

jobs, according to Environmental Entrepreneurs, a business group.

Among the toothless charges being made, my personal favorite is the claim that the EPA proposals
represent "an illegal use of executive power," as Sen. Rand Paul (R-Ky.) called it. The facts? The
Supreme Court has twice (in 2007 and 2011) ruled that the EPA has the responsibility under the
Clean Air Act to control air pollution that "endangers public health or welfare," and that this

responsibility applies to carbon pollution and other heat-trapping pollutants.

The new EPA standards are a first step in the work that must be done to slow, stop and eventually
reverse the climate chaos that is contributing to life-threatening heat waves, dangerous storms,
rising seas and more. The EPA has proposed flexible, state-by-state limits that would enable states
to invest in creative and locally appropriate solutions to curb dangerous pollution while providing
dependable and inexpensive power to their citizens.

California is already proving that an approach like the EPA's can work. Thanks to the state's
climate and clean energy plan, millions of Californians received a "climate credit" of $30 to $40



on their electricity bills this April (and residents can expect those credits biannually from here on
out). What's more, California's emissions per capita have dropped 17% since 1990.

So when the coal and oil industry titans and their allies try to tell you the EPA carbon rules will kill
jobs or send your electric bills soaring, tell them you don't buy their lies.

Tell them you want to leave our children and grandchildren a healthy, livable world, and that

you're not willing to give the worst polluters in America a free pass anymore.

Frances Beinecke is president of the Natural Resources Defense Council.

Copyright © 2014, Los Angeles Times
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< Conservationists Call For Quiet: The
Ocean Is Too Loud!

July 28,2013 4:29 PM ET

Copyright ©2013 NPR. For personal, noncommercial use only. See Terms of Use. For
other uses, prior permission required.

JACKILYDEN, HOST:

If you're just joining us, it's WEEKENDS on ALL THING
CONSIDERED from NPR News. I'm Jacki Lyden.

We're about to embark on a tour of nature in a variety of forms. First,
take a listen to this.

(SOUNDBITE OF HUMPBACK WHALE)

LYDEN: You're listening to a humpback whale talking. Though we
don't quite know what he's saying, we do know that it's important for
whales and other sea creatures to be able to talk to each other in the
ocean. But humans are making that conversation nearly impossible,
according to Michael Jasny, the director of the Marine Mammal
Protection Project for the Natural Resources Defense Council. He
says we have to quiet down.

MICHAEL JASNY: There's an old English science fiction story in
which the people of the world wake up one morning to find that they're
all blind. That's what we're doing to whales and other animals in the
sea. We haven't blinded them completely, but we've diminished their
sight. We've made it much harder for them to live in their world. And
it's not just in a few places. It's almost everywhere.

LYDEN: The noise of a cruise ship completely drowns out the sound of
this small clan of whales conversing in a matter of seconds.

JASNY: Sound in the ocean travels incredibly well, so that time was
when a blue whale calling off of Massachusetts could be heard by
other blue whales straight across the Atlantic. Now, unfortunately,
that's changed. Since the advent of the propeller engine 150 years


http://www.npr.org/
http://www.npr.org/2013/07/28/206362675/conservationists-call-for-quiet-the-ocean-is-too-loud

ago, the noise that we have been putting into the sea has grown and
grown. Just about everything that humans do in the water makes noise
- when we ship good from country to country, when we explore for oil
and gas and minerals, when the military trains with explosives or
intense sonar systems. And this noise travels.

What's happened over the last 150 years is that we have created a
kind of smog in the seas. And this is a particularly virulent form of
smog. lt affects every aspect of the lives of whales and dolphins and
other creatures. Noise causes animals to abandon their habitat, to go
silent, to stop foraging, to forage poorly, to go deaf and, in some
cases, to die. It affects every aspect of their survival and their ability to
reproduce.

LYDEN: One of the biggest culprits for under the sea noise is the way
we prospect for oil and gas offshore.

(SOUNDBITE OF HIGH-VOLUME AIR GUN)

LYDEN: Companies use arrays of high-volume air guns that are so
loud you can see the water rise and fall when the guns go off.

JASNY: It's an incredible thing to imagine thinking about someone
setting off a sound like dynamite in your neighborhood again and
again and again, every 10 to 12 seconds, for weeks and months. This
is what we are forcing whales and dolphins and fish to live with.

(SOUNDBITE OF HIGH-VOLUME AIR GUN)

LYDEN: That's Michael Jasny, director of the Marine Mammal
Protection Project for the Natural Resources Defense Council. His
conservation group and others like it recently settled a lawsuit with
several oil and gas companies that requires the industry to take steps
that will reduce the noise around whales' and dolphins' habitat and use
less invasive forms of exploration.

Copyright© 2013 NPR. All rights reserved. No quotes from the materials contained
herein may be used in any media without attribution to NPR. This transcript is provided
for personal, noncommercial use only, pursuant to our Terms of Use. Any other use
requires NPR's prior permission. Visit our permissions page for further information.

NPR transcripts are created on a rush deadline by a contractor for NPR, and accuracy
and availability may vary. This text may not be in its final form and may be updated or
revised in the future. Please be aware that the authoritative record of NPR's
programming is the audio.
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Summary

e Nearly 2 million Americans — more than double the previous record — have already raised their
voices in comments to support EPA’s proposed carbon pollution standard for power plants. More
than 60 percent of Americans support EPA’s setting carbon pollution standards according to a recent
bipartisan poll conducted for the American Lung Association.

e Carbon pollution is imposing staggering health and environmental costs, including by contributing to
more severe heat waves and worsened smog pollution and by fueling increasingly extreme weather
that takes lives and causes billions of dollars in property damage each year. June 2011-May 2012
was the warmest 12-month stretch ever in the U.S.

e Two Supreme Court decision, Massachusetts v. EPA and American Electric Power v. Connecticut,
confirm that it is EPA’s job under the Clean Air Act as Congress enacted it to protect the American
people from carbon pollution from both cars and power plants.

e By proposing standards for new power plants under Section 111(b) of the Clean Air Act, EPA is
simply following the law and the science. Power plants are the largest U.S. source of greenhouse
gases: 2.3 billion metric tons per year of CO, emissions, approximately 40 percent of the U.5. total.

e NRDC supports EPA’s decision to establish a single category including all new plants, however
fueled, that perform the same function of base-load and intermediate-load power generation.
Owners and operators have the flexibility to choose among these technologies when building new
plants to serve this function.

e The proposed new source standard recognizes that the market has already turned away from
building new conventional coal plants due low-cost natural gas, strong growth in wind and solar
power, big opportunities to improve energy efficiency, and even the potential for nuclear power.
Analysts from government, the power industry, and the financial world all forecast that we will meet
electricity needs over the next two decades without constructing new coal-fired plants.

e Thus, despite all the rhetoric and scape-goating, this standard will impose no additional costs on the
industry or on electricity rate-payers and will have no adverse impact on jobs.

o NRDC agrees that CCS-equipped coal-fired plants are technically feasible today and can meet the
proposed standard. NRDC supports proposed provisions to facilitate construction of CCS-equipped
plants. NRDC has long supported well-designed legislative measures to accelerate the deployment
of CCS, including tens of billions of dollars of support that would have been provided to power
companies for adopting CCS under the climate and energy legislation considered in the last
Congress.

e EPA needs to move forward to start the joint Federal-state process of cutting the 2.3 billion tons of
dangerous carbon pollution from the existing fleet of power plants under Section 111(d). Itis just
plain false to claim that existing coal plants will be required to meet the new plant standard. The
criteria and procedures for new and existing plants are different. EPA and the states must set
existing source standards that are achievable and affordable. NRDC believes significant, cost-
effective reductions can and should be made within that legal framework.









The Supreme Court’s landmark 2007 ruling in Massachusetts v. EPA® confirmed that greenhouse
gases, just like any other chemicals released into the air, are “air pollutants” under the Clean Air Act.
The Court held that EPA must make a science-based determination whether these pollutants may
reasonably be anticipated to endanger public health or welfare, and if so, that EPA must set standards to
their emissions under the Clean Air Act. EPA made that endangerment finding in 2009, based on a
mountain of scientific evidence that demonstrates that carbon dioxide and other heat-trapping
pollutants are already harming, and will continue to harm, the health and well-being of our families, our
children, and our communities. You have heard about EPA’s other initial steps — the clean vehicle
standards and permitting requirements for the biggest new industrial facilities — from Daniel Weiss of
the Center for American Progress on the first panel. | will concentrate on the carbon pollution standard
proposed in April for new power plants.

The Supreme Court spoke a second time specifically addressing power plants, in June 2011 in
American Electric Power v. Connecticut,” confirming that it is EPA’s job to protect the American people
from power plants’ dangerous carbon emissions by setting standards under Section 111 of the Clean Air
Act. The “new source performance standard” that EPA has proposed for new power plants under
Section 111(b) is a critical step towards providing that protection.

Power plants have long topped the list of categories of industrial stationary sources that
contribute significantly to air pollution that endangers public health and welfare. Fossil fuel-fired power
plants are responsible for more than 2.3 billion metric tons per year of CO, emissions, approximately 40
percent of total U.S. CO,, and more than a third of all U.S. greenhouse gas emissions. American power
plants account for nearly 10 percent of giobal CO, emissions. By any standard, power plants contribute
significantly to dangerous greenhouse gas air pollution. By proposing standards for new power plants

under Section 111(b) of the Clean Air Act, EPA is simply following the law and the science. Its proposal

549 U.5. 497 (2007).
¥ 131 5.Ct. 2527 (2011).



to set the first national limits on carbon pollution from new power plant, which applies only to new
plants, not existing or modified ones, is long overdue.

NRDC supports EPA’s determination to establish a single category that includes both natural gas-
fired generating units and coal-fired generating units. As EPA has found, these units perform the same
function of base-load and intermediate-load power generation, and prospective owners and operators
have the flexibility to choose among these technologies when building new plants to serve this function.
Consequently, NRDC also supports setting a single emissions-rate standard applicable to all new plants
in the category. EPA has proposed 1000 Ibs/MWh standard and a range of levels around this mark.
NRDC supports setting the new source standard somewhat below 1000 lbs/MWh because modern new
natural gas combined cycle plants can meet such levels at no additional cost. New coal-fired plants
equipped with carbon capture and storage technology (CCS) can also meet that level, especially with the
30-year averaging provisions that EPA has proposed.

There is no truth to claims that grouping all new plants that perform the same function —
whether natural gas- or coal-fired — in the same category under the proposed new source standard is a
“de facto ban” on constructing new coal-fired plants, nor to claims that the standard will cause lost jobs

and higher utility bills. These are phony arguments. The proposed new source standard actually will

impose no additional costs on the industry or on electricity rate-payers and will have no adverse impact
on jobs.

The reason is that market realities have already driven decisions on new power plants away
from building new conventional coal plants. As Brookings senior economist Peter Wilcoxen explained in
April: “To put it simply: the life-cycle costs of coal-fired power are considerably higher than gas-fired
power. This is not a theoretical matter: over the last decade, the electric power sector has responded
by adding more than about 200 gigawatts of gas-fired capacity and about 2 gigawatts of coal. The US

now has considerably more gas-fired capacity than coal-fired capacity and low gas prices will accelerate









As already mentioned, EPA’s proposed standards apply to new plants only, not existing or
modified ones. Despite some rather clear statutory language to the contrary, EPA has even proposed to
treat as existing plants a set of so-called “transitional” coal-fired plants that have permits but not
commenced construction yet, provided they do so within a year. Like dozens of other proposals for new
coal-fired capacity that have been abandoned because of market realities over the past years, many of
these plants probably will not go forward because they lack financing and can’t meet other, non-Clean
Air Act legal requirements. Indeed, at least one of the transitional plants has already been dropped.
Tenaska, which had proposed a coal-fired plant for southern lllinois has dropped it in favor of a new
natural gas plant. Further, the majority owner of the proposed Holcomb 2 project, Tri-State Generation
and Transmission, Inc., has published and filed with the Colorado Public Utilities Commission a final
Electric Resource Plan stating that it has no need for any new coal-fired power until at least 2027. Tri-
State’s extensive resource planning modeling demonstrated that future demand could be met with a
combination of cleaner alternatives, such as demand side management and renewable generation
resources.'® When questioned, Tri-State has advised the press that it planned to delay construction of
Holcomb 2.

Going forward, EPA also needs to issue standards and guidelines under Section 111(d) of the
Clean Air Act to start the joint Federal-state process of cutting the 2.3 billion tons of dangerous carbon
pollution from the existing fleet of power plants. Another false claim you will hear is doing so will wipe
out existing coal plants by requiring them to meet the same standard that EPA has proposed for new
plants. But this is not what the Act requires. The criteria and procedures under Sections 111({b) and
111(d) are different, and under the statute EPA and the states share the job of setting performance

standards for existing sources. EPA and the states have a legal obligation to set standards that are

18 Integrated Resource Plan / Electric Resource Plan for Tri-State Generation and Transmission Associate, Inc.,
Submitted to Western Area Power Authority, Colorado Public Utilities Commission {Nov. 2010). Tri-State
Generation and Transmission Associate, Inc., Resource Planning Presentation {June 10, 2010).



achievable and affordable. Within that legal framework, NRDC believes significant, cost-effective
reductions in the heat-trapping CO, from existing power plants can and must be made, and EPA must
begin that process forthwith.

In conclusion, the proposed carbon pollution standard for new power plants is another
important step that EPA has taken under President Obama to clean up and modernize the nation’s two
most polluting sectors — the power plants that provide our electricity, and the motor vehicles that move
us around. When the second round of carbon pollution and fuel economy standards for new cars and
light trucks are finalized later this summer, they will cut carbon pollution in half and double miles per
gallon, saving car-owners thousands of dollars at the pump and dramatically cutting our oil dependence.
Because of these standards, and the ones set for heavy duty trucks, America’s oil use is finally falling,
and is expected to continue falling as far as the eye can see, even as oil production grows.

Scientists and the public agree overwhelmly that it is time to start protecting our families and
the planet from the clear harm carbon pollution is causing. We owe it to our children to act now. Denial
won't change the facts about carbon. It won’t keep rising seas from eroding coastal property, just like it
won't stop the wind from carrying pollution from one state to the next, mercury from being a brain
poison, or soot from lodging in our lungs. Cleaning up pollution shouldn’t be about politics. It's about
fulfilling the promise to our families and our children that we will protect their health and their future

from dangerous air pollution.
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Program

World Business Summit on Climate Change
Shaping the sustainable economy
Copenhagen, 24-26 May 2009

COPENHAGEN
CLIMATE

tter climate

A Monday Morning Initiative



Sunday 24 May
Highlighting critical

1SSUeES.

09:30- REGISTRATION
12:30-13:30 LUNCH

13:30-14:00 OPENING CEREMONY (DOORS WILL CLOSE AT 13.29)
Plenary hall Welcome to the World Business Summit on Climate Change.
Opening address by
Ban Ki-moon, Secretary-General, United Nations

H.M.Q. Margrethe II of Denmark and H.R.H. The Prince Consort

Tim Flannery, Scientist and Author; Chairman of the Copenhagen Climate Council
Erik Rasmussen, Chief Executive Officer, Monday Morning; Founder of the Copenhagen
Climate Council

H.M.Q. Margrethe II of Denmark and H.R.H. the Prince Consort will oversee the opening.
Due to protocol reasons H.M.Q. and H.R.H. must be the last persons to enter the plenary
hall. We kindly ask all participants to be seated well in advance.

14:00-14:25 KEYNOTE ADDRESS B
Al Gore, former US Vice President
Introduced by
Lise Kingo, Executive Vice President and Chief of Staffs, Novo Nordisk

14:25-16:00 SHAPING THE NEW GREEN ECONOMY
Plenary hall Interactive debate
The international community is facing the twin challenges of dealing with the most
serious global economic crisis in decades and negotiating an ambitious agreement on
climate change. How can these two challenges be turned into opportunity? What policies,
incentives and investments will most effectively stimulate low-carbon growth? What are
the pathways to a sustainable, global economy?
Indra Nooyi, Chairwoman and Chief Executive Officer, PepsiCo
Fu Chengyu, Chief Executive Officer, China National Offshore Oil Corporation
Philippe Joubert, President, Alstom Power
Lars G. Josefsson, President and Chief Executive Officer, Vattenfall
Walter B. Kielholz, Chairman, Swiss Re
Alan Salzman, Chief Executive Officer, Vantage Point Venture Partners
Ditlev Engel, Chief Executive Officer, Vestas
Masamitsu Sakurai, Chairman, Ricoh
Carl-Henric Svanberg, Chief Executive Officer, Ericsson
Girish S. Paranjpe, Joint-Chief Executive Officer, Wipro
Sultan Al Jaber, Chief Executive Officer, Masdar
Li Zhengmao, Executive Board Member, China Mobile
Moderated by
Geoff Cutmore, Anchor, CNBC

16:00-16:30 BREAK



16:30-16:45 SPECIAL ADDRESS B

Plenary hall Dr. R. K. Pachauri, Director General, TERI; Chairman, Intergovernmental Panel on Climate Change
In conversation with
Katherine Richardson, Vice Dean, University of Copenhagen

16:45-17:00 SPECIAL SESSION: AVIATION H

Plenary hall  Despite progressively more efficient operations, emissions attributable to international
aviation represent 2% of the global total and continue to rise. Absent a global framework,
regional measures are being implemented that display promise but also raise concerns
related to fairness and evasion. Can 2009 deliver on the promise of a global framework to
address aviation emissions?
Giovanni Bisignani, Chief Executive Officer, IATA
Moderated by
Adam Aston, Energy and Environment Editor, BusinessWeek

17:00-18:00 GETTING TO COPENHAGEN

Plenary hall Panel discussion W
We are at a critical juncture, just six months before political leaders will gather at the UN
Climate Change Conference (COP15) in Copenhagen to negotiate an ambitious agreement
on climate change. What are the critical challenges and stumbling blocks on the road to
Copenhagen? How can the business community support the policy process leading up to
COP15 - and beyond?
Connie Hedegaard, Minister of Climate and Energy, Denmark
Xie Zhenhua, Vice Chairman, National Development and Reform Commission, China
Marthinus van Schalkwyk, Minister of Environmental Affairs and Tourism, South Africa
Erik Solheim, Minister of the Environment and International Development, Norway
Moderated by
Orville Schell, Director, Center on U.S.-China Relations, Asia Society

18:00-18:30 TRANSPORTATION TO RECEPTION

18:30-20:00 RECEPTION AT THE COPENHAGEN CITY HALL

Hosted by the City of Copenhagen
Klaus Bondam, Deputy Mayor, City of Copenhagen

INTERACTIVE DEBATE. WORKING GROUP. B KEYNOTE AND SPECIAL Il PANEL DISCUSSION.

Featuring key govern-
ment officials, Chief
Executive Officers, opin-
ion leaders and experts
interactive debates are
engaging and dynamic
sessions that involve all
participants in discuss-
ing the broad issues

on the Summit agenda
and how to implement
sustainable solutions.

Guided by a skilled
facilitator, working
groups are designed to
ensure the highest level
of interaction between
participants, with a
view to sharing experi-
ences, debating lessons
learned and creating
collaborative solutions
to complex problems.

ADDRESS.

These short interven-
tions provide a fresh
perspective and a per-
sonal view on climate
change from distin-
guished individuals.

These sessions are
high-level panel dis-
cussions in plenary,
where heads of state,
Chief Executive Offic-
ers and other thought
leaders high-light
critical issues and new
insights to inform the
Summit.



Monday 25 May
Showcasing innovative

solutions.

07:00-

08:30-09:40
Plenary hall

09:40-10:00
Plenary hall

10:00-10:30

10:30-12:30

12:30-14:00

REGISTRATION

INNOVATIVE BUSINESS PERSPECTIVES ON THE CLIMATE CHALLENGE

Panel discussion W

Meeting the climate challenge will require innovative approaches from businesses of
all sectors and geographies. How can we engage partners, suppliers and consumers in
developing and implementing new solutions? How can we involve some of the world’s least
privileged people in creating sustainable change?

Adam Werbach, Chief Executive Officer, Saatchi & Saatchi S

Sir Martin Sorrell, Chief Executive Officer, WPP

Paul Polman, Chief Executive Officer, Unilever

Jacqueline Novogratz, Chief Executive Officer, Acumen Fund

Harish Hande, Co-founder and Managing Director, SELCO Solar Light

Moderated by

Rick Duke, Director, Center for Market Innovation, Natural Resources Defense Council

KEYNOTE ADDRESS H

José Manuel Barroso, President, European Commission
Introduced by

Anders Eldrup, Chief Executive Officer and President, DONG Energy

BREAK

WORKING GROUPS IN PARALLEL #1

The morning sessions will showcase solutions and experiences, presented by CEOs of
leading global companies. The following topics will be addressed in working groups:
Technology push, Aud. 12

Technology collaboration, Room BV1

Financing the transition to a low-carbon economy, Room BV5

Energy efficiency, Aud. 11

Carbon market, Room 18 + 19

Forestry and sustainable land use, Room 21

Adapting to the effects of climate change, Room 20

Measurement and progress, Room 17

Value chain, Aud. 10

LUNCH



14:00-15:45

15:45-16:15

16:15-17:40
Plenary hall

17:40-18:00
Plenary hall

18:00-18:30

18:30-23:00

WORKING GROUPS IN PARALLEL #2

The afternoon sessions will address policy incentives and public-private partnerships.
What will it take to achieve rapid scaling-up of best practices? How can business and
governments work together to make the transition to a low-carbon, sustainable econo-
my? The following topics will be addressed in working groups:

Technology push, Aud. 12

Technology collaboration, Room BV1

Financing the transition to a low-carbon economy, Room BV5

Energy efficiency, Aud. 11

Carbon markets, Room 18 + 19

Forestry and sustainable land use, Room 21

Adapting to the effects of climate change, Room 20

Value chain, Aud. 10

BREAK

RAPID TRANSFORMATION TO A LOW-CARBON ECONOMY:

WHAT WILL IT TAKE?

Panel discussion W

The entrepreneurial drive of business coupled with policies to facilitate large-scale
investment in clean technologies and infrastructure can ensure rapid transformation
to a low-carbon economy. But what mechanisms, policy instruments, metrics and new
structures will be required to accelerate transformation?

Tony Hayward, Group Chief Executive, BP

Bjorn Stigson, President, World Business Council for Sustainable Development

Alan Salzman, Chief Executive Officer, Vantage Point Venture Partners

Frank Appel, Chief Executive Officer, Deutsche Post

Samuel A. DiPiazza, Jr., Chief Executive Officer, PricewaterhouseCoopers

Rob Morrison, Chairman, CLSA Asia-Pacific Markets

Steve J. Lennon, Managing Director, Eskom

Lise Kingo, Executive Vice President and Chief of Staffs, Novo Nordisk

Moderated by

Steve Howard, Chief Executive Officer, The Climate Group

With reflections from

Lord Michael Jay, Globe International Advisory Board member

SPECIAL ADDRESS =

Cate Blanchett, Artistic Co-Director, Sydney Theatre Company
Introduced by

Tim Flannery, Chairman, Copenhagen Climate Council

TRANSPORTATION TO DINNER

OFFICIAL DINNER AT THE DANISH NATIONAL ARTGALLERY



Tuesday 26 May
Presenting a business

vision.

07:30-

09:00-10:40
Plenary hall

10:40-11:00
Plenary hall

11:00-11:45

11:45-13:00
Plenary hall

13:00-14:00
Plenary hall

14:00-15:30

REGISTRATION

BUSINESS ACTION ON CLIMATE CHANGE AND THE NEW POLICY FRAMEWORK
Interactive debate

This session will present and discuss a shared business vision for a new global framework
for tackling climate change - and a fundamental shift that has the potential to mark the
beginning of the next industrial revolution. What is required to achieve green, sustainable
growth? How can business take forward the outcomes and recommendations of the Sum-
mit to secure an ambitious agreement at COP15?

Anders Eldrup, Chief Executive Officer and President, DONG Energy

Shai Agassi, Founder and Chief Executive Officer, Better Place

Samuel A. DiPiazza, Jr., Chief Executive Officer, PricewaterhouseCoopers

James E. Rogers, Chairman, President and Chief Executive Officer, Duke Energy

David Blood, Senior Partner, Generation Investment Management

Sir Crispin Tickell, Director, James Martin Institute for Science and Civilization, Oxford University
Moderated by

Nik Gowing

SPECIAL SESSION: MARITIME H

The shipping industry transports more than 90% of the world’s trade and is responsible for
nearly 4% of its greenhouse gas emissions. These emissions are projected to grow by 30%
by 2020, and currently fall outside any international treaty. What action is the sector taking
to address climate change?

Nils Smedegaard Andersen, Group Chief Executive Officer, A. P. Mgller — Mcersk

Andreas Chrysostomou, Chairman, Marine Environment Protection Committee, IMO

Moderated by

James Kanter, Reporter, International Herald Tribune

BREAK

ENGAGING THE WIDER PUBLIC: THE ROLE OF COMMUNICATION IN CLIMATE CHANGE
Panel discussion ®

Global awareness of the threat of climate change pales in comparison to the number of
people that will be directly affected by its impacts. Until this gap is bridged, visionary ac-
tion by business and political leaders will continue to be difficult. But the message is hard
to get across, and there is a need for innovation in communication. How can communica-
tors advance the dialogue, raise awareness and spur meaningful climate action?

CLOSING: TAKING THE RECOMMENDATIONS FORWARD

The result of the Summit - The Copenhagen Call - will be presented to the Danish
Government, who will take the recommendations forward. How can business be a strong
ally to politicians in tackling the climate challenge, in Copenhagen and beyond?

Lars Lgkke Rasmussen, Prime Minister of Denmark

Tim Flannery, Chairman, Copenhagen Climate Council

Li Xiaolin, Chairwoman and Chief Executive Officer, China Power International Development
Yvo de Boer, Executive Secretary, UNFCCC

Moderated by

John Harwood, Chief Washington Correspondent, CNBC

LUNCH



Working group 01

Technology push
Room 12

CHAIR:
Tony Hayward, Group Chief Executive, BP

FACILITATOR:

Dan Kammen, Co-Director, Berkeley Institute for the
Environment

SPEAKERS:

Lars G. Josefsson, President and Chief Executive Officer,
Vattenfall

Prasad Menon, Managing Director, Tata Power

Mikael Lilius, Senior Advisor, Fortum

Graeme Sweeney, Executive Vice President, Future Fuels
and C02, Royal Dutch Shell; Chairman, European Technology
Platform for Zero Emission Fossil Fuel Power Plants (ETP-ZEP)
Sir David King, Director of the Smith School of Enterprise
and the Environment, University of Oxford

Christopher Bunting, Secretary General, International Risk
Governance Council

The commercialization of new low-carbon technologies
will be crucial to the sustained reduction of green-
house gas emissions. The real challenge is pushing
these technologies down the learning curve, reducing
costs and facilitating commercial-scale deployment.
Many potentially relevant technologies exist, and policy
makers should avoid ‘picking winners’ and develop a
portfolio strategy for supporting commercialization.

What is important is a solid understanding of where
some of the most important technological tools lie on
the learning curve and their potential to displace emis-
sions and reach commercially competitive costs. This
session will examine several important technology
options, discuss progress to date and prospects with
regard to deployment at scale. Among the technologies
in focus will be next generation biofuels, electric cars,
and carbon capture and storage. Speakers will discuss
the practical work being undertaken in these areas.

The session will then discuss the types of policy sup-
port most appropriate to moving each technology to the
next stage on the learning curve and closer to commer-
cialization.

This session is organized by the 3C initiative.



Working group 02

Technology diffusion and collaboration

Room BV1

CHAIR:

Bjorn Stigson, President, World Business Council for
Sustainable Development

SPEAKERS:

Ditlev Engel, President and Chief Executive Officer, Vestas
Wind Systems

James E. Rogers, Chairman, President and Chief Executive
Officer, Duke Energy

Luis Neves, Vice President Corporate Responsibility,
Deutsche Telekom

Jukka Uosukainen, Director General, International Affairs
Unit, Ministry of Environment, Finland; former Chair of the
UNFCCC Expert Group on Technology Transfer

DISCUSSION LEADERS:

Gerd Leipold, Executive Director of Greenpeace International
Joan MacNaughton, Senior Vice President, Power and
Environmental Policies, Alstom Power

Christian Kornevall, Director, Energy Efficiency in Buildings
Project, World Business Council for Sustainable Development

This workshop will bring the business perspective

on keys to the successful deployment of low-carbon
technology to the UNFCCC process. These discussions
will provide an overview of business strategies on
technology diffusion and center on the following issues:
What are the necessary steps to achieve a low-carbon
economy in the next ten years? What barriers to the
deployment of clean technologies need to be overcome?
Why is technology collaboration so important in our
competitive world?

The morning session will be driven by global business
leaders from the utilities, renewables manufacturing,
and information and communications technology sec-
tors as well as experts on technology transfer under the
UNFCCC. They will walk through the challenges, priori-
ties and potential to deploy low-carbon technologies

in the short term, and will recommend key elements

to be included in the Copenhagen agreement to ensure
the development of pathways towards a low-carbon
economy.

These pathways will require large changes in power
generation, mobility, buildings, and industry and
consumer choices. The afternoon session will continue
with an interactive roundtable discussion on those four
areas, driven by recognized leaders with vast experi-
ence within the UNFCCC process. Each of these areas
faces distinct challenges when it comes to fully deploy-
ing established technologies and each necessitates
specific policy responses. Discussion in this session will
focus on identifying the main barriers for technology
deployment and policy recommendations based on suc-
cessful collaborative experiences in the private sector.

This session is organized by the World Business
Council for Sustainable Development



Working group 03

Financing the transition

to a low-carbon economy

Room BV5

CHAIR:

Alan Salzman, Chief Executive officer, Vantage Point
Venture Partners

FACILITATOR:

Dominic Waughray, Senior Director, Head of Environmental
Initiatives, World Economic Forum

DISCUSSION LEADERS:

Anne Kelly, Senior Vice President, Director for Corporate and
Policy Programs, Ceres

David Blood, Managing Partner, Generation Investment
Management

Jacqueline Cramer, Minister of Environment, Netherlands
James Cameron, Vice Chairman, Climate Change Capital
Jon Williams, Partner, Sustainability and Climate Change,
PricewaterhouseCoopers

Rob Lake, Head of Sustainability, APG Asset Management;
IIGCC and P8 group of pension funds

Shilpa Patel, Chief, Climate Change, Environment and Social
Development Department, International Finance Corporation
Nick Robins, Head of Climate Change Centre, HSBC

Experts agree that addressing the challenge of climate
change will involve a radical mobilization of finance.

A report prepared by the World Economic Forum and
New Energy Finance in January 2009 estimates an aver-
age annual investment of over $500 billion is required
from now through 2030 in renewable energy and en-
ergy efficiency technologies alone. In the context of the
current economic situation whereby debt and equity
financing for all but the most risk-free investments has
dried up, developing and developed countries alike are
faced with fast-growing public sector deficits and amid
a global slowdown in capital flow.

Public spending will have to be prioritized. But public
finance is clearly not available on the scale required to
tackle the problem alone. Prior to the credit crunch, the
volume of private investment directed towards clean
energy projects were growing quickly; the challenge for
2009 will be to sustain this scale-up in clean energy in-
vestment in the midst of a global economic downturn.

This working group will discuss innovative mecha-
nisms to leverage the finance that is required across
different regions and economic sectors. A particular
issue for consideration will be how best to link the eco-
nomic recovery and climate agendas.

This session is organized by the World Economic
Forum’s Climate Change Initiative.



Working group 04

Energy efficiency
Room 11

CHAIR:
Dr. Frank Appel, Chief Executive Officer, Deutsche Post DHL

FACILITATOR:
Peter Head, Director, Arup

SPEAKERS:

Nicky Gavron, Assembly Member, Greater London Authority
Peder Holk Nielsen, Executive Vice President, Novozymes
Jim Leape, Director General, WWF International

Kunihiko Shimada, Principal International Negotiator,
Ministry of the Environment, Japan

David Rosenberg, Chief Executive Officer, Hycrete
Senator Tim Wirth, President, United Nations Foundation
Werner Schnappauf, Director General, BDI

Stefan Denig, Vice President, Head of Corporate
Communications, Siemens

Increasing energy efficiency has long been considered
a big win for the three priorities of economic growth,
environmental sustainability, and energy security.
Some studies suggest that the payback from improved
efficiency could cover most if not all of the expected
cost of other emissions reductions efforts. Myriad eco-
nomically beneficial opportunities have been identified
at both corporate and societal levels, yet mobilizing
resources towards these activities remains elusive.

It is not for lack of effort. Numerous policy and best
practice initiatives have been implemented over the
years to try to overcome market imperfections and in-
centive issues associated with inefficient energy use in
buildings, white goods, transportation, and even heavy
industry. Yet the impact remains small, and action
tends to be dominated by entrepreneurial initiatives
not designed to scale.

This session will address the challenge of commercial-
izing the energy efficiency opportunity at scale. Look-
ing at the sectors with the most efficiency improvement
potential (urban infrastructure/buildings, white goods/
consumer products, transportation, and possibly heavy
industry), the session will look at the technological
approaches, business strategies, and policy initiatives
that offer the most promise of achieving large-scale ef-
ficiency improvements by engaging commercial actors.

This session is organized by the 3C initiative.



Working group 05

Carbon markets
Room 18/19

CHAIR:

Samuel A. DiPiazza, Jr., Chief Executive Officer,
PricewaterhouseCoopers International

FACILITATORS:

Henry Derwent, President and Chief Executive Officer,
International Emissions Trading Association

Abyd Karmali, Global Head of Carbon Markets, Bank of
America Merrill Lynch

RAPPORTEUR:
Mark Kenber, Policy Director, The Climate Group

SPEAKERS:

Jos Delbeke, Deputy Director-General for the Environment,
European Commission

Mahesh Babu, Chief Executive Officer, IL&FS Eco-Smart

Ian Marchant, Chief Executive Officer, Scottish and Southern
Energy

James E. Rogers, Chairman, President and Chief Executive
Officer, Duke Energy

Zhengrong Shi, Chief Executive Officer, Suntech Power

Caio Koch-Weser, Vice Chairman, Deutsche Bank Group

Tracy Wolstencroft, Managing Director, Goldman Sachs

The focus of these discussions will be to understand
and communicate, from a business perspective, the
strengths and weaknesses of current carbon markets as
a tool for incentivizing cost-effective emission reduc-
tions and the adoption of low-carbon technologies and,
on this basis, to make recommendations on the reform
and global scale-up of carbon markets in future interna-
tional policy.

The morning session will focus on experiences with
carbon markets to date, both their successes and short-
comings, with a view to taking forward key lessons
with regard to emissions reductions, technology devel-
opment and transfer, competitiveness impacts and cost
reductions. The markets to be considered include the
EU ETS and other national/regional trading schemes,
the Kyoto flexible mechanisms (CDM and JI) and the
emerging voluntary carbon market.

Afternoon discussions will build on the conclusions
from the morning and begin with provocative propos-
als on possible roles and strategic developments for the
carbon market in future international climate policy.
Key elements of the discussions will include: how
carbon markets can best drive the deployment of low
carbon technologies; whether and how national and
regional trading schemes should be linked to create a
more unified global carbon market and the mechanisms
for doing so; the future of the project-based mecha-
nisms and the role of programmatic and sectoral ap-
proaches; necessary institutional frameworks; and the
interaction between carbon markets and other policy
instruments.

This session is organized by The Climate Group with
the International Emissions Trading Association and
the Carbon Markets and Investors Association



Working group 06

Forestry and terrestrial carbon

Room 21

CHAIR:
Rob Morrison, Chairman, CLSA Asia-Pacific Markets

FACILITATOR:

John Elkington, Founding Partner and Director, Volans

RAPPORTEUR:

Tim Flannery, Chairman, Copenhagen Climate Council

SPEAKERS:

Achim Steiner, Executive Director, United Nations
Environment Programme

Audun Rosland, Senior Advisor on Climate Change,
Norwegian Pollution Control Authority

Gavin Neath, Senior Vice President, Unilever

Helmy Abouleish, Vice Chairman and Managing Director,
Sekem Group

James Griffiths, Co-Leader, The Forests Dialogue; Managing
Director, World Business Council for sustainable Development

Jens Riese, Senior Partner, McKinsey & Company

Ralph Ashton, Convenor and Chair, Terrestrial Carbon Group
Stefan Reichenbach, Global Head, Environmental Markets,
Thomson Reuters

Thomas Lovejoy, President, Heinz Center for Science,
Economics, and the Environment

Marc D. Stuart, Founder, Director of New Business
Development, EcoSecurities

This working session will address the sequestration ca-
pacity of natural ecosystems as well as policy, market-
based and private sector approaches to maximize their
use in a long-term global climate change agreement.

The world’s terrestrial landscapes contain an estimated
2,300 Gt of carbon stored in vegetation and land. The
release of greenhouse gases from these landscapes -
particularly from land clearing of tropical forests and
degradation of agricultural soils - is contributing an es-
timated 20% of global emissions. The scale and diversity
of terrestrial carbon opportunities make it a vital and
cost effective means of reducing greenhouse gas emis-
sions; indeed, it is difficult to envision a policy scenario
that reduces emissions on the scale required without
comprehensively including forestry and agriculture.

The scale of the challenge, however, is well beyond the
means of the public sector. What is the current state of
the science, the potential of policy and the best strat-
egy to mobilize the private sector? Do the challenges
posed by terrestrial carbon lend themselves to market
based solutions? If so, how do we deal with issues of
permanence, leakage, monitoring, transparency and
carbon property rights, all of which are fundamental

to successfully working markets? This session will
highlight emerging scientific findings and discuss the
various spheres and approaches that demonstrate the
most potential for bilateral and multilateral processes.
It will consider actions being undertaken by private sec-
tor firms, and discuss holistic market-based approaches
that not only reduce carbon but measurably contribute
to sustainable development.

This session is organized by the Copenhagen Climate
Council.



Working group 07

Adapting to climate change through
strategic planning and collaboration

Room 20

CHAIR:
Steve J. Lennon, Managing Director, Eskom

FACILITATORS:

Laurent Corbier, Vice President Sustainable Development
and Continuous Improvement, Areva

Wendy Poulton, General Manager, Sustainability and
Innovation, Eskom

SPEAKERS:

Andrew Brandler, Chief Executive Officer, CLP Holdings
Jeremy Hobbs, Executive Director, Oxfam International
Jan Dell, Vice President, Energy and Chemicals, CH2MHill

Claude Nahon, Senior Vice President, Sustainable
Development and Environment, EDF Group

David Bresch, Director, Head Sustainability and Emerging
Risk Management, Swiss Re

Youssef Nassef, Manager, Adaptation, UNFCCC Secretariat

Mr Mirza Shawkat Ali, Deputy Director, Bangladesh
Department of Environment

Hendro Sangkoyo, Delegation of Indonesia

Saleem Hugq, Senior Fellow, Climate Change, International
Institute for Environment and Development

David Stevenson, Director Policy, Planning and Strategy,
United Nations World Food Program

Alan Miller, Principal Climate Change Specialist,
International Finance Corporation

It is now acknowledged that even if greenhouse gas
emissions are successfully reduced through mitigation
actions, some climate change impacts will be unavoid-
able. Adaptation to a changing climate is therefore nec-
essary as temperatures will continue to rise, bringing
both short- and longer-term impacts.

These impacts will vary across different business sec-
tors in different geographies. Business stakeholders
will also be affected in different ways. From a business
perspective, climate change is likely to affect the loca-
tion, design, operation of infrastructure, and marketing
of products and services. From a human perspective,
climate change will have socioeconomic implications
for workforces and markets.

Business must therefore not only adapt its own opera-
tions, but can play a role in working with government
and civil society to prepare for and avoid the worst cli-
mate impacts. This will require a holistic and long-term
planning perspective, encompassing different levels of
activity (including international, national, and local)
and engaging different stakeholders. An international
climate change framework is an important stimulus to
drive change at the national and local levels and busi-
ness experience and input can be shared at every step.

This session will therefore focus on direct business
experience in adapting to climate change. Drawing from
these experiences, we will highlight policy recommen-
dations to the international energy and climate debate
to support the scaling-up of global adaptation actions.

This session is organized by the World Business Council
for Sustainable Development.



Working group 08

Measuring and communicating progress

Room 17/

CHAIR:

Lise Kingo, Executive Vice President and Chief of Staffs,
Novo Nordisk

FACILITATOR:

Lord Michael Hastings of Scarisbrick, Global Head of
Citizenship and Diversity, KPMG International

SPEAKERS:

Paul Dickinson, Chief Executive Officer, Carbon Disclosure
Project

Marcel Jeucken, Head of Responsible Investment, PGGM;
Principle of Responsible Investment Board designate

Robert Bailis, Professor, Yale University

Lu Youqing, Vice President, China Aluminum Corporation
(Chinalco)

Mats Forsberg, Chief Executive Officer, Bring CityMail

Jeff Seabright, Vice President, Environment and Water
Resources, The Coca-Cola Company

The Bali Action Plan calls for mitigation activities that
can be measured, reported and verified (MRV). That ac-
tions can be quantified will be essential for the integ-
rity of a post-2012 climate agreement more robust and
ambitious than the Kyoto Protocol. The quantification
of greenhouse gases outputs must become as timely
and reliable as the statistics for employment, trade or
financial flows.

Many companies are gaining experience in non-finan-
cial reporting. Whether for compliance with a carbon
cap-and-trade scheme or for voluntary disclosure in the
Carbon Disclosure Project and the UN Global Compact
Communication on Progress, thousands of compa-

nies have started to monitor, review and publish their
carbon or greenhouse gases emissions. Cities and other
organizations with climate strategies are also adopting
similar practices.

This workshop will propose a qualitative assessment

of current reporting experiences and will aim to make
specific recommendations towards a universal report-
ing standard. It will consider how to report actual
emissions as well as assess the progress of policies,
technology development and other mitigation actions
that factor into UNFCCC discussions. It will further
discuss barriers and opportunities to improve reporting
practices towards the requirements of a robust interna-
tional MRV framework.

This session is organized by the UN Global Compact.



Working group 09

Value chain
Room 10

CHAIR:
Paul Polman, Chief Executive Officer, Unilever

FACILITATOR:

Aron Cramer, President and Chief Executive Officer,
Business for Social Responsibility

SPEAKERS:

Per Falholt, Executive Vice President, Research and
Development, Novozymes

Peter Graf, Chief Sustainability Officer, SAP

Marckus Reckling, Executive Vice President, Corporate
Development, Deutsche Post

Seren Stig Nielsen, Senior Director, Health, Saftery, Security
and Environment, MaerskLine

The networked nature of business operations means
that effective action to reduce climate impacts will
require working through the dense value chains upon
which all companies - and consumers - rely. Through
the lens of corporate strategy and operations, the chal-
lenge of achieving consistent measurement frame-
works, supply chain partnerships, and enabling public
policy frameworks, this workshop will examine the
role that value chains can play in addressing climate
change.

This two-part discussion will enable participants to un-
derstand current contexts; hear about existing innova-
tions; identify current barriers, and develop a roadmap
for action. The morning will feature brief presentations
from companies actively looking at value chain ap-
proaches to climate, followed by breakout group discus-
sions that will look at four distinct “building blocks” of
a comprehensive approach that both reduces impacts
and looks at innovative solutions.

The afternoon will discuss and gather highlights from
breakout group deliberations to develop a set of recom-
mended steps for business and government to guide
the creation of frameworks to shape sustainable value
chains, from natural resource sourcing to product use
and end-of-life considerations.

This session is organized by Business for Social
Responsibility.
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articles published in scientific journals; and coalition working materials produced by NRDC in collaboration with other groups.
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Federal Eye

Are secret, dangerous
ingredients in your food?

By Kimberly Kindy April 7 &
Food

manufacturers are routinely exploiting a “legal
loophole” that allows them to use new chemicals in
their products, based on their own safety studies,
without ever notifying the Food and Drug
Administration, according to a new report by an

environmental and consumer advocacy group.

Natural Resources Defense Council identified 56
companies that were marketing products using 275
chemicals that the company’s hired experts decided
met federal safety standards, known as Generally
Recognized as Safe (GRAS). However, the science
behind those safety findings and the use of the
chemicals was disclosed to the FDA in only six
instances. The New York-based NRDC called its
report “Generally Recognized as Secret” and said the
lack of transparency with the GRAS process is

a public health threat.
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“If you don’t know when (an additive) is being used,
how can you determine if it’s safe?” said Thomas
Neltner, a chemical engineer and co-author of the
study that was presented Monday at a Grocery
Manufacturers Association’s Science Forum at

Washington.

In a prepared statement, the GMA defended

the GRAS process, saying, “It is a very thorough and
comprehensive process that has, under the current
law provided FDA with authority to challenge the
improper marketing of an ingredient as GRAS, and if
necessary, act to remove products containing that

ingredient from the food supply.”

The FDA said that although the law allows for food
manufacturers to make their own safety
determinations, the agency “encourages companies
to consult with the agency when developing new
ingredients.” Ultimately, the FDA said,
manufacturers “are responsible for ensuring that

their food products are safe and lawful.”

NRDC said that Food Additives Amendment of 1958
was enacted, the GRAS process was meant to apply
to innocuous additives like vinegar. Instead, it is
commonly used for chemicals that are potentially
dangerous and have never before been in the
American food supply. For example, until recently,

artificial transfats were considered GRAS but the



FDA has now deemed them dangerous, saying
they cause as many as 7,000 deaths from heart

disease each year.

The organization said its findings are “likely the tip of
the iceberg,” since the scientific work and GRAS
determinations are not publicly disclosed and
therefore difficult to track down. The organization
spent more than a year reviewing trade journals and
talking to food additive consultants to identify the 56
companies that frequently make their own safety

determinations.

The FDA’s food additive process allows companies to
take several paths to determine the safety of new

chemicals or other ingredients.

The most transparent and rigorous path involves
companies submitting a food additive petition —
along with the science behind why they think the
ingredient is safe — to the FDA in an effort to

gain formal approval from the agency. Companies
use the FDA approvals to promote the safety of their

products.

The other, non-public path that NRDC examined
allows companies to determine GRAS status on their

own without notifying the FDA.

A third path allows companies to voluntarily submit

their own GRAS determinations for FDA review and



sign off, but they may withdraw the petition if the
agency is worried about the safety of the

additive. The agency announces the withdrawal but
does not disclose whether it had safety concerns.
The company may then go ahead and use its own
GRAS determination to use the additive in products
anyway. The NRDC found that one in every five
GRAS petitions were either rejected by the FDA or

the company voluntarily withdrew their petition.

NRDC'’s report also calls on the FDA to petition
Congress for a new law that would require
manufacturers to submit their safety determinations
to the agency for review and approval. The council
said it is encouraging consumers to “demand” that
their grocery stores and their favorite brands sell
only food products with ingredients that the FDA has

found to be safe.

At Monday’s event, the Grocery Manufacturers
Association also announced a new food additive
research center it has helped create at Michigan State
University, which will be called the Center for
Research on Ingredient Safety (CRIS). GMA’s chief
science officer, Leon Bruner, said the center will
operate independent of the association and will
review the safety of ingredients, train future food
toxicologists and serve as an “independent and
credible source” for the public, news organizations

and the industry.



Kimberly Kindy is a government accountability reporter at The
Washington Post.



Attachment 26































































Attachment 27



8/7/2014 Business & Financial News, Breaking US & International News | Reuters.com

» Print

This copy is for your personal, non-commercial use only. To order presentation-ready copies for distribution to colleagues,
clients or customers, use the Reprints tool at the top of any article or visit: www.reutersreprints.com.

Drug critic slams FDA over antibiotic oversight in
meat production

Mon, Jan 27 2014

By P.J. Huffstutter and Brian Grow

(Reuters) - The United States Food and Drug Administration allowed 18 animal drugs to stay on the market even after an
agency review found the drugs posed a "high risk" of exposing humans to antibiotic-resistant bacteria through food supply,
according to a study released Monday by the Natural Resources Defense Council.

The study by the NRDC, a non-governmental group that criticizes the widespread use of drugs in the meatindustry, is the
latest salvo in the national debate over the long-standing practice of antibiotic use in meat production. Agribusinesses say
animal drugs help increase production and keep prices low for U.S. consumers, while consumer advocates and some
scientists raise concerns over antibiotic-resistant bacteria.

The FDA stirred the debate late last year when it unveiled guidelines for drug makers and agricultural companies to
voluntarily phase out antibiotic use as a growth enhancer in livestock. The agency said those guidelines were an effort to
stem the surge in human resistance to certain antibiotics.

Butthe NRDC's studyfound the FDAtook no action to remove 30 antibiotic-based livestock feed products from the market
even after federal investigators determined many of those antibiotics fell short of current regulatory standards for protecting
human health.

NRDC studied a review conducted by the FDA from 2001 to 2010 that focused on 30 penicillin and tetracycline-based
antibiotic feed additives. The drugs had been approved by regulators to be used specifically for growth promotion of
livestock and poultry - essentially to produce more meat to sell.

The FDA, in a statement, said it began a review of older, approved penicillin and tetracycline products in 2001, and issued
letters to companies who made the products asking for additional safety data.

"Based on its review of this and other information, the Agency chose to employ a strategy that would more broadly address
the concerns about the production use of medicallyimportant antimicrobials in food-producing animals," the FDA said.

Some academics specializing in antibiotic resistance criticized the NRDC's study, saying that the findings do not reflect
current regulatory standards because some of the drugs have been withdrawn from the market.

Theyalso saythat the study assessed FDA safety guidelines that have been replaced with more stringent standards.

Dr. Randall Singer, associate professor of epidemiology at the University of Minnesota, told Reuters that drug makers and
the U.S. livestock industry are phasing out antibiotics used principally for growth promotion.

"We have been telling (both of) them for years to be prepared for the elimination of growth promotion and feed efficiency
labeling because you cannot make that change overnight," said Singer, who reviewed the NRDC report for Reuters.

The NRDC, which reviewed more than 3,000 pages of documents through a federal Freedom of Information Act request,
said it found evidence to suggest nine of the drugs are still on the market and used by livestock producers. Reuters was not
able to independently verify that detail immediately.

One of the drugs still on the marketis animal health company Zoetis Inc's Penicillin G Procaine 50/100, which is fed to
poultryin part to aid in weight gain.

The NRDC says the FDAtwice laid outits concerns to that drug maker that the product failed to meet safety regulations. The
unnamed original sponsor of the drug apparently disputed the regulators' findings, according to excerpts from a 1997 letter
sent to the FDAand included in documents obtained by the NRDC.

Aspokeswoman for Zoetis, a unit of Pfizer Inc that owns the drug today, said the company alreadyis working to phase out
use of the drug for growth promotion as part of the new FDA guidelines and is planning to relabel the drug for more limited
purposes.

Once companies remove farm-production uses of their antibiotics from drug labels, it would become illegal for those drugs

to be used for those purposes, Deputy FDA Commissioner Michael Taylor told reporters recently. Athough the program is
meant to be voluntary, Taylor said the FDAwould be able to take regulatory action against companies that fail to comply.

http://mww.reuters.com/assets/print?aid=USBREAO0Q1KT20140128 1/2
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In its statement on Monday, the FDA said itis "confident thatits current strategy to protect the effectiveness of medically
important antimicrobials, including penicillins and tetracyclines, is the most efficient and effective way to change the use of
these products in animal agriculture."

NRDC attorney Avinash Kar, one of the study's authors, said the group's findings raise questions about whether regulators
will be effective in enforcing the new guidelines.

"The FDA's failure to act on its own findings about the 30 reviewed antibiotic feed additives is part of a larger pattern of delay
and inaction in tackling livestock drug use that goes back four decades," Kar told Reuters.

(Reporting By P.J. Huffstutter in Chicago and Brian Grow in Atlanta; Editing by David Greising, Amanda Kwan and Kenneth
Maxwell)

© Thomson Reuters 2014. All rights reserved. Users may download and print extracts of content from this website for their
own personal and non-commercial use only. Republication or redistribution of Thomson Reuters content, including by
framing or similar means, is expressly prohibited without the prior written consent of Thomson Reuters. Thomson Reuters
and its logo are registered trademarks or trademarks of the Thomson Reuters group of companies around the world.

Thomson Reuters journalists are subject to an Editorial Handbook which requires fair presentation and disclosure of
relevantinterests.

This copy is for your personal, non-commercial use only. To order presentation-ready copies for distribution to colleagues,
clients or customers, use the Reprints tool at the top of any article or visit: www.reutersreprints.com.
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Executive Summary

atersheds and drinking water systems across the nation remain at risk

for contamination from the endocrine-disrupting pesticide atrazine. An

herbicide linked to harm to wildlife and humans, atrazine is the most

commonly detected pesticide in U.S. waters. Although banned in the European Union

in 2004, atrazine is still one of the most widely used pesticides in the United States.

In our 2009 report, Possoning the Well, NRDC
obtained and analyzed results of surface water and
drinking water monitoring data for atrazine and found
pervasive contamination of watersheds and drinking
water systerns across the Midwest and Southern
United States. This new report summarizes scientific
informartion thar has emerged since the publication
of our initial report. Findings based upan updated
monitoring data on the presence of atrazine in surface
water and drinking water draw attention to the
continuing problem of atrazine contamination and the
insufficient efforts by the EPA to protect human health
and the environment.

Pervasive Contamination of Watersheds
and Drinking Water Continues

Watersheds

Owr analysis of the atrazine monitoring data taken
from twenty watersheds berween 2007 and 2008
confirms that surfaces waters in the Midwestern
United States continue to be pervasively contaminated
with atrazine.

u  All twenty watersheds showed detectable levels of
atrazine, and sixteen had average concentrations
above 1 part per billion (ppb)—the level that has
been shown to harm plants and wildlife.

=  Eighteen of the monitored wartersheds were
intermittently severely contaminated with ar
least one sample above 20 ppb. Nine had a peak
concentration above 50 ppb, and three warersheds
had pezk maximum concentrations exceeding
100 ppb.

#  The Big Blue River watershed in Nebraska had the
highest maximum concentration of any watershed
tested—147.65 ppb, detecred in May 2008,

Drinking Water

NRDC also analyzed atrazine monitoring data taken

berween 2005 and 2008 from drinking water systems

located all across the United States. Our analysis paints
an equally disturbing picture about drinking water
contamination.

s 80 percent of the raw water (untreated) and
finished water (ready for consumption) samples
taken in 153 drinking water systems contained
atrazine.

Atrazing has heen detected in watersheds and drinking water systems across the Midwest and Southern

United States. View maps of atrazing contamination online at www.nrdc.orgfhealth/atrazine/
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»  Ofthe 153 drinking water systems monitored,100
systems had peak maximum concentrations of
atrazine in their raw water that exceeded 3 ppb.
Two-thirds of these 100 systems also had peak
maximum concentrations of atrazine that exceeded
3 ppb in the finished water.

»  Six warer systems had high enough atrazine levels
to exceed the EPA drinking water standard of
3 ppb.

These results represent only a sampling of public water
systems in the United States. Thousands more drinking
water systems may be unknowingly contaminated with
arrazine, since the federal government only requires
monitoring four times a year—compared to the more
frequent weekly and bi-weckly monitoring data that
we analyzed here. As such, the full extent of atrazine
contamination of watersheds and drinking water
systems across the United States is unknown.

Harm from Atrazine Exposure is Well
Documented

The dangers associated with atrazine use have been
well documented, and scientific data continue to
emerge that further bolster the health concerns
associated with atrazine exposure, The pesticide is an
endocrine disruptor, impairs the immune system, and
is associated with birth defects. The adverse effects of
exposure to atrazine are particularly harmful during
critical periods of development. And in the presence
of other pesticides, atrazine works synergistically to
increase the toxic effects stemming from expose to the
harmful chemicals.

Current Regulations Do Not Adequately
Protect Human Health

Two statutes principally govern the regulation of
atrazine. Under the Federal Insecticide, Fungicide, and
Rodenticide Act (FIFRA), the EPA allows atrazine use
both in agriculture (such as on corn, sorghum, and
sugarcane) and at home (such as on lawns), Under
the Safe Drinking Water Act, the EPA regulates the
amount of atrazine thar is allowed in drinking water.
Specifically, only 3 ppb of atrazine (calculated based
on a running annual average) is permitted in finished
drinking water. NRDC believes a running annual

1]

average approach for drinking water is inadequate to
protect human health, because even one-time exposures
to developmental toxins like atrazine during eritical
periods of development may cause harm.

Our analysis of the data reinforces the fact that
the monitoring schedule, set by the drinking water
regulations, fails ro guard against high spikes in atrazine
levels or even ensure that the EPA’s annual average
limit on atrazine contamination is not being exceeded.
Because public water systems are only required to
take one to four samples per year, they are likely to
miss a lot of the high spikes that we found. This
means both that the EPA is ignoring high spikes of
arrazine in drinking water and that the running annual
average of atrazine in a system may actually be higher
than suggested by four samples. Even short-duration
exposures to arrazine should be regulated by the EPA.

Atrazine Use Imposes High Costs on
Drinking Water Systems

Several studies have concluded that atrazine use
provides only minimal benefits to crop production, On
the other hand, the cost of treating drinking water for
atrazine can add high costs to municipalities that have
to install expensive treatment technology to remove
the contaminant. Small systems located around
agricultural areas where atrazine is frequently used may
be particularly vulnerable to contamination problems
and must spend a significant portion of their budgets
to protect their customers from atrazine exposure.
Water systems spend tens of thousands of dollars

per year to maintain treatment systems that remove
contaminants such as arrazine,

Recommendations for Reducing Atrazine
Contamination

NRDC called for the phase-out of atrazine because

of its harm to wildlife and potentially to people

and because it has minimal or no benefits for crop
production. Programs to improve water monitoring
and encourage farmers to reduce their atrazine use

are important next steps for addressing the problem
of arrazine contamination while the EPA helps

farmers transition away from the use of this pesticide
alrogether. NRDC recommends the following steps be
taken to reduce atrazine contamination in U.S. waters
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and minimize its impacts on human health and the
environment:

1. The United States should phase out the use of
atrazine.

NRDC strongly recommends that atrazine be phased
out of all uses in the United States, including home
gardens and golf courses. Evidence of atrazine’s toxic
effects on sensitive wildlife species and its potential risk
to human health is abundant. The monitoring data
show that high contamination levels in the Midwestern
and Southern Unired States are pervasive. There is little
compelling evidence that atrazine is needed by farmers.

2. Farmers should take immediate interim steps to
reduce their atrazine use.

Farmers should take immediate steps to reduce their
use of atrazine, including increasing reliance on a vari-
ety of non-chemical techniques for weed control. These
include crop rotation, the use of winter cover crops,
alternating rows of different crops, and mechanical
weed control methods. Additionally, timing fertilizer
applications to coincide with periods of greatest nutri-
ent uptake by crops can aveid unnecessary ferrilizer use
that would fuel weed growth,

3. The EPA should monitor all vulnerable water-
sheds and require all futire nionitoring plans to
identify worst case scenarios.

The EPA should broaden the monitoring program

to assess all watersheds identified as vulnerable. The
monitoring data in this update represent less than

2 percent of all the watersheds that are at highest risk
from atrazine contamination. Future monitoring plans
should be designed to identify the worst case scenarios
occurring in vulnerable watersheds and in public warer
systems. More frequent sampling and sampling after
big rainstorms and after fields have been treated with
atrazine is necessary to assess the impacts of atrazine
use on waterways. Such monitoring would provide a
much more realistic view of the acrual severity of the
atrazine problem.

4. The EPA should publish monitoring results for
each watershed and public water system sampled,
Monitoring results on the watersheds and the

public water systems that were sampled under the
two different monitoring programs were first made
available to NRDC through Freedom of Information

Act (FOIA) requests and litigation. People who live
downstream of atrazine-treated fields have a right to
know about high levels of arrazine contamination

in their watersheds or drinking water systems. A
publicly available website posting sampling data as it

is analyzed and that regularly reports spikes of atrazine
contamination would be an important step in the

right direction, providing accessible information to the
public. An interactive map of the data used in Poésoning
the Well on NRDC's website allows users to see both
watershed and drinking water data closest to their
homes in graphical form.! This format is an example of
what the EPA could do.

5. The public should use home water filtration sys-
tems and demand transparency of information from
their water utilities.

NRDC recommends thar consumers concerned about
atrazine contamination in their water use a simple and
economical household water filter, such as one that
fits on the tap. Consumers should make sure that the
filter they choose is certified by NSF International to
meet American National Standards Institute (ANSI)
Standard 53 for atrazine. A list of NSF/ANSIS3-
certified drinking water filters is available at
www.nsf.org/certified/dwru,
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CHAPTER 1

A Fresh Look at the Harmful
Effects of Atrazine

n our original 2009 report, Poisoning the Well: How the EPA is Ignoring Atrazine

Contamination in Surface and Drinking Water in the Central United States,

NRDC described the well-documented problems caused by exposure to atrazine,

including hormone-disruption and immune system impairment in animals, and

potentially in humans. Additional studies have since been published that further

strengthen our conclusion that atrazine is harmful to wildlife and should not be in our

waterways or drinking water. In this update, NRDC reviews new scientific studies that

provide further evidence of the harmful effects of atrazine exposure to people

and wildlife.

Atrazine Harms the Hormone System

At least four scientific studies published in late 2009
offer significant new laboratory evidence that atrazine
interferes with normal hormone function, including
reduced sperm production, reduced steroid production,
and insulin resistance. One study reported an increase
in male steroid hormones associated with a single-dose
of atrazine in male rats.! In another study, male rats
that ate atrazine-laced feed had significantly less sperm
than rats not fed atrazine, even after only one or two
weeks of eating the contaminated feed.? Importantly,
the damaging cffect on sperm production was dose-
dependent; the more atrazine the rats ate, the lower
their sperm count. While a dose-response relationship
does not prove the existence of a causal relationship,

its presence increases the scientific confidence that the
outcome (in this case, hormone effects) is caused by the
treatment (atrazine),

A third study documented a dose-dependent
decrease in male hormone levels in the testicles of rats
that ate atrazine-contaminated feed.? A fourth study
reported effects of atrazine on a different hormone
system leading to insulin-resistance and obesity after
lab rats drank atrazine-laced water daily for five
months.*

Adding to these findings, in early 2010, well-known
frog expert Dr. Tyrone Hayes published a startling
study. He reported that 10 percent of male frogs that
were born and raised in water contaminated with
only 2.5 ppb atrazine (less than the federal allowable
standard for drinking water of 3 ppb) grew up with
female sex characteristics, including reduced levels of
male testosterone, reduced sperm levels, and eggs in
their testes.> Even more disturbing, these atrazine-
feminized males showed female mating behavior,
attracted normal males, mated with them, and
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produced viable larvae that grew into male frogs.
Although scientists employed by Syngenta (the
manufacturer of atrazine) have strongly criticized the
study,® 7 Hayes' findings are in general agreement with
other reports in the scientific literature and cannot

be discounted.

A 2010 article published by University of South
Florida researchers analyzed the findings of more
than [25 independently published research studies of
atrazine effects on freshwater fish and amphibians.®
Their meta-analysis found that many of the studies
reported the same health outcomes, even though
the studies were in several wildlife species and used
different research methods.? In particular, atrazine
affected the hormone systems of freshwater fish and
amphibian species in most studies, including effects
such as altered time of metamorphosis (delayed
in some studies and accelerated in other studies),
impaired sperm production, and abnormal gonadal
development. The consistent finding of endocrine
disruption effects of arrazine across diverse species
and in different independent studies strengthens the
conclusions of each experiment and increases the
scientific confidence that the findings are
generally true.

Atrazine Harms the Immune System
In addition to the hormone effects identified in the
meta-analysis mentioned above, the review paper by
Rohr and McCoy also reported that atrazine caused
impaired immune function and increased infection
rates in aquatic wildlife living in atrazine-contaminated
water, 10

Furthermore, atrazine has been shown to act
synergistically with other chemicals to increase their
toxic effects by impairing the immune system. Ina
2009 study, when tiger salamander larvae were raised
for two weeks in water containing atrazine (20 or 200
ppb) or the pesticide chlorpyrifos (2, 20, or 200 ppb),
no increase in deaths was observed.!! However, when
the larvae were exposed to the combination of atrazine
and chlorpyrifos together, there was a significant
increase in larval deaths from increased viral infection
and disease. This study suggests that the two chemicals
acting together can harm immune funcrion more
than either onc alone. This finding is significant both
because it is common for several pesticides to be found
in waterbodies together and because many pesticide

products, including atrazine, are packaged and sold as
pesticide mixtures.

Atrazine May Increase Risk of Poor Birth
Outcomes

New evidence links atrazine to poor birth outcomes in
people. A 2009 study found a significant correlation
between prenatal atrazine exposure and reduced body
weight at birth.12 The authors reviewed the birth
records of more than 24,000 babies born in Indiana
and localized each birth to the particular community
water system where the mother lived. Their

analysis showed that the mothers with the highest
concentrations of atrazine in their tap water (above 0.7
ppb) for the duration of the pregnancy had a higher
risk of having a baby with a low birth weight than
those mothers with lower exposures (below 0.3 ppb).
Low birth weight is associated with increased risk of
infant illness and some diseases, such as cardiovascular
disease and diabetes.!

Another 2009 study analyzed more than 30 million
births across the United States and reported an
increased risk of birth defects associared with mothers
who became pregnant between April and July, when
pesticides in waterways are at their highest levels." The
authors reported that among the pesticides monitored
in the waterways, the risk was most closely associated
with atrazine contamination. While this study did not
measure drinking water levels specifically, the fact chat
the risk is highest when conception is timed with peak
pesticide contamination in rivers and streams raises red
flags. In 2007, a study found a significant association
berween atrazine water contamination levels and birth
defeets in the gur wall of newborn babies in Indiana.!’
In fact, this study found that the rate of this particular
birth defect is higher in Indiana than the rate across the
country. Although there are many water contaminants
other than pesticides, such as pharmaceutical waste,
that are likely to cause reproductive harm in Indiana
and elsewhere, these other contaminants would not
necessarily be expected to show the seasonal peaks that
are found with agriculniral use of pesticides.

These studies suggest that, in people, atrazine
exposure during pregnancy may contribute to a higher
risk of adverse birth outcomes when considered
along with genetic factors and other environmental
contaminants.
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Farmers and Workers May Be Exposed
To Unsafe Levels

A recent study of lowa farmers reported finding
atrazine metabolites in the urine of farmers who had
recently applied atrazine, proving that they had been
dosed with the pesticide.1¢ Previous scientific studies
have linked atrazine urine levels in farm workers and
rural men to reproductive effects such as low sperm
count and reduced sperm motility.1?- 1% 19 Interestingly,
the Iowa study reported that the amount of pesticide
in the urine was related to the amount applied to the
field. As such, significantly reducing the amount of
atrazine applied (or phasing out its use altogether)
would presumably provide an immediate positive
effect for farmers by reducing the contamination of
their bodies.
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CHAPTER 2

Revisiting the Problem of
Atrazine Contamination

n Poisoning the Well NRDC analyzed surface water data collected berween 2004
and 2006 and drinking water data collected in 2003 and 2004 from watersheds

and water systems across the Midwestern and Southern United States pursuant

to a U.S. Environmental Protection Agency (EPA) mandate. Unfortunately, little has

changed in the way atrazine is regulated and overdue changes in how the government

monitors for atrazine contamination and attempts to protect public health have not

yet occurred.

NRDC'’s Original Analysis Showed
Contamination of Watersheds and
Drinking Water

NRDCs original report found that the surface waters
of the Midwestern and Southern United States

suffer from pervasive contamination with atrazine.!

In fact, all 40 watersheds tested showed detectable
levels of atrazine, and 25 had average concentrations
above 1 ppb, the concentration at which the primary
production of aquatic non-vascular plants (such as
algae) is reduced. We determined that the watersheds
with the 10 highest peak concentrarions of atrazine
were in Indiana, Missouri, and Nebraska. We also
noted that some watersheds had at least one sample of
very high atrazine levels (ranging from 50 ppb to more
than 200 ppb).

Our previous analysis of drinking water data also
revealed high levels of atrazine contamination in the
drinking water in some public water systems.2 More
than 90 percent of the samples taken in 139 water

systems had measurable levels of atrazine in both 2003
and 2004. Fifty-four water systems had a one-time
peak atrazine concentration above 3 ppb.

Poisoning the Well revealed that while water systems
could claim to be in compliance with the 3 ppb annual
average limir for atrazine in drinking water under
the Safe Drinking Water Act when calculared using
a running annual average, more frequent monitoring
showed that some systems actually exceeded the federal
standard. In fact, three of the systems analyzed had
running annual averages that exceeded 3 ppb. The EPA
only requires systems to take between one and four
samples per year to determine whether they comply
with the standard. As a result, high spikes of atrazine
that last for a few weeks can easily be missed. Another
problem with the EPA’ reliance on a running annual
average is that it allows high spikes of atrazine in spring
or summer to be offset by low or zero detecrions in
the fall and winter. This update to last year’s report
reconfirms the danger posed by the unabated and
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widespread atrazine contamination of surface and
drinking water in the United States and the EPA’
continued reliance on running annual averages thar are
based upon too few samples each year.

Action Undertaken by the EPA Remains
Inadequate
In trs 2006 final re-registration deciston for atrazine,
the EPA acknowledged concerns about human
exposure to atrazine. The EPA classified the chemical
as a Restricted Use Pesticide because of tts hazard 1o
ground and surface warer.? As a result, atrazine can
only be applted by a pesticide professional; however,
there is an exceprion for lawn care, trf, and conifer
trees, allowing homeowners 1o apply it themselves.
According to the EPA’s own assessmentr, this exception
may, nonetheless, lead to unsafe exposures thar exceed
its "level of concern” for homeowners who apply the
products to their lawns.* The EPA also expressed
concern that children who play on atrazine-treated
lawns are also at risk for potentially unsafe exposures.’

The EPA found thar workers, including farmers,
who mix, load, and apply pesticides, like atrazine,
also risk unsafe exposures. Ir found thar exposures
can result from accidental spills and splashes onto the
skin or clothing, or tnhalation of fumes and small
droplets when the chemical ts being applied ro the
freld. It noted that exposure can even occur when those
applying the chemicals follow all the label requirements
for using protective clothing and equipment.6

The EPA also acknowledged concerns about the
adverse effects that atrazine can have on wildlife.
After washing from the field into streams and rivers
with rainfall, atrazine kills algae and other beneficial
aquatic plants that provide food, shelter, and oxygen
for aquatic animals. The EPA has found, for example,
that the effects of atrazine on aquatic ecosystems “may
be severe due to the loss of up 10 60 1o 95 percent of
the vegerarive cover, which provides habitat to conceal
young fish and aquatic invertebrates from predators.™
The EPA assessment goes on to note that “numerous
studies have described the ability of atrazine to inhibit
photosynthesis, change community structure,” and
kill aquatic plants ar concentrations berween 20 and
500 ppm.®

The EPA’ conclusions likely underestimate the true
extent of the problem. As part of ongoing consultations

under the federal Endangered Species Act, both the
U.S. Fish and Wildlife Service and the Nattonal
Marine Fishertes Service have concluded that atrazine
concentrations below these levels are likely ro have
negative effects on aquatic plant communities, which
have negative effects on threatened and endangered
species.”

Moreover, the approved agricultural application
rates for atrazine are ltkely to result in adverse effects
o many endangered species, For example, the EPA
determined thar an applicarion rate of 1.1 or 1.2
pounds of atrazine per acre on corn or sorghum fields s
unsafe (that is, it exceeds the EPA’s acure roxicity level
of concern) for some endangered aquattc invertebrates,
endangered aquatic vascular plants, and endangered
small herbivore mammals.™® Yer, the maximum legal
applicarion rate is four pounds of atrazine per acre
for sugarcane, and two pounds per acre for corn and
sorghum. Even if typical use rates for these crops were |
half of the maximum legal rate, they would still lead 10
unsafe exposures for many plants and aquatic antmals.
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CHAPTER 3

Atrazine Contamination
Continues to be a Widespread

Problem

oisoning the Well was based on our analysis of data collected by the atrazine

manufacturer Syngenta in selected watersheds under the Ecological Watershed

Monitoring Program and from drinking water systems under the Atrazine

Monitoring Program. The EPA had required Syngenta to collect these data rather than

issue a rulemaking to reduce the use of atrazine. Findings in our 2009 report were

based on watershed dara collected berween 2004 and 2006 and drinking water data

collected between 2003 and 2004.!

For this update, we analyzed the Ecological
Watershed Monttoring Program darta collected by
Syngenta berween 2007 and 2008 from 20 watersheds
in lllinots, Indiana, Missourt, Nebraska and Ohio. Data
was collecred from early spring through the summer or
fall.2 Watersheds were chosen for montroring in these
two years based on earlier monitoring results obtained
from 2004 to 2006 thar showed elevared levels of
atrazine approaching or exceeding the EPAS level of
concern.? Some additional watersheds were chosen
within or near those watersheds with high atrazine
levels.

We also analyzed the Atrazine Monitoring Program
drinking warter data collecred from 2005 10 2008.4
During this pertod, Syngenta collected more than
35,000 warer samples taken from 153 public water
systems tn 12 states. The water systems are located in
Californita (2), Florida (4), lllinots (30), Indtana (13),

lIowa (9), Kansas (31), Kentucky (4), Louistana (4),
Missourt (20), North Carolina (3), Ohio (22) and
Texas (1 I). Testing was concentrated in the Midwest,
where atrazine use is most common. Both raw warer
(untreated) and finished water (water ready for human
consumption) were tested.

Our updared analysis shows continuing pervasive
contaminarton—at levels of concern—of both
watersheds and drinking water that remains consistent
with our original findings,

Watersheds Are Still Pervasively
Contaminated with Atrazine

Many of the watersheds monttored showed high
arrazine spikes well in excess of levels that are harmful
to plants and wildlife. High atrazine concentrarion
sptkes were found 1o be widespread: 18 watersheds
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had atrazine spikes above 20 ppb, and nine had spikes with 147.65 ppb in May 2008. More alarmingly, this
of 50 ppb or more (see Table 1 for the monitoring high peak concenrration lasted twelve days during
results from all rwenty watersheds). The Big Blue River ~ which atrazine concentrations ranged from 27.92 ppb
watershed (in upper Gage County, Nebraska) showed to 147.65 ppb (see Figure I).

the highest maximum peak concentration of atrazine

Table 1; Atrazine concentrations in all 20 monitored watersheds, 2007 — 2008

Max. Annu.al Avp.
Soring Creek, IL 2007 124 325 {6/2/07) 0.36
Iroquois River, 1L 2007 139 12,69 {4/26/07) 084
Horse Creek, IL 2007 105 42.77 {5/16/2007 241
Vermilion River, North Fork, IN 2007 101 12.15 {4/25/2007) 043
: 2007 88 2.95 {B/4/2007) 033
Little Pigeon Creek, IN
2008 174 27.12 {5/3/2008} 110
! 2007 ] 1.44 {4/27/2007) 030
Little Pigeon Creek, subwatershed, IN
2008 155 15,10 (5/3/2008} 1.1
- 2007 102 91.60 {6/2/2007| 5.02
South Fabius River, MO
2008 47 62.75 {6/3/2008) 203
South Fabius River, MO upstream 2008 192 78.20 {6/3/2008] 198
2007 120 16,18 {4/26/2007) 233
Youngs Creek, MO
2008 225 56.60 {5/26/2008) 273
i 2007 124 65.73 (4/26/2007) 205
Seebers Branch, South Fabius River, MO
2008 220 144 69 {5/12/2008) 420
o 2007 1 4297 {5/4/2007) 200
Main South Fabius River, MO
2008 219 33.60 {6/3/2008) 143
2007 126 21.08 {4/26/2007 318
Long Branch, MO g 20
2008 225 37.83 {6/9/2008) 202
Long Branch, MO, main 2008 207 36.23 {5/25/2008) 2.80
Big Blue River, Upper Gage, NE 2008 173 147.65 {5/8/2008} 9.12
Big Blue River, Upper Gage, NE: adjacent site 2008 184 116.03 {5/7/2008} B.45
Muddy Cregk, NE 2008 175 67 81 {5/30/2008} 249
Big Blue River, Lower Gage, NE 2008 200 82.80 {5/22/2008} 207
Big Blue River, Lower Gage, NE: adjacent site 2008 188 32.90 {5/24/2008) 232
Lower Muddy Creek, NE 2008 153 50.00 {5/30/2008) 225
Licking River, North Fork, OH 2007 128 9.90 {5/16/2007} 062
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Figure 1. Atrazine concentrations in the Big Blue River watershed
{upper Gage County, Nebraska}, March — August 2608
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However, the Big Blue River was not alone; other
watersheds had lengthy spikes as well. The Seeber
Branch of the South Fabtus River tn Missourt had a
13-day sptke with concentrations ranging from 5 ppb
to 144.69 ppb between May 11 and May 23, 2008,
Youngs Creek, also in Missourt, had an 8-day spike in
May 2008 with concentrations ranging from 9.85 ppb
to 56.60 ppb.

Some atrazine was detected in the sampled streams
in all warersheds, with annual average arrazine
concentrattons ranging from 0.3 ppb in a sub-
watershed of Little Pigeon Creck in Indiana 10 9.12
ppb in the Big Blue River warershed in upper Gage
County, Nebraska. Sixteen of the 20 wartersheds had
annual average concentrarions abave 1 ppb, the level
at which primary production in aquatic non-vascular
plants ts reduced and which is ltkely ro cause adverse
effects on the ecosystems in and around these streams.®

Atrazine Contamination of Drinking
Water Continues to be a Problem

Our analysis of the updated drinking water data from
the Arrazine Monitoring Program again showed that a
surprising amount of drinking water is contaminared
with atrazine. Based on more than 35,000 samples, we
found that atrazine was detected in 80 percent of the
samples.

For samples of raw water, 100 water systems had
maximum peak concentrattons of atrazine above 3 ppb.
For samples of finished water, 67 water systems had
concentrartons of atrazine above 3 ppb. In Piqua Ciry
Public Water System tn Ohio, there was a maxtmum
peak concentration of atrazine in the raw water of
84.80 ppb and in the finished water of 59.57 ppb.
While another Ohio system, Mt. Orab Village Public
Water System, had a higher raw water reading, Piqua
had by far the highest maximum peak concentration of
arrazine in finished water.

More startling, six systems had atraztne
concentrattons that exceeded the EPA drinking water
standard, which is based on a running annual average:
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Wayaconda, Missourt; Piqua City Public Water System,  water), Mt. Orab tests the warter from the creek before

Ohio; Versatlles Water Works, Indtana; Evansville, pumping it into tts reservoirs 1o avoid water with a
Illinots; Blanchester Village, Ohto; and Beloit Water high arrazine content. As a result of this testing and
Department, Kansas..” Of those six systems, two had the installation of activated carbon filters, the arrazine
also exceeded the drinking water standard in 2003 - concentraton in the finished water has remained low -
2004 (Versailles Warer Works, Indiana and Evansville, below 0.3 ppb.!" When on May 23, 2006 the 227 ppb
lllinots), demonstrating continuing problems with spike was detected tn the raw water, the finished water
arrazine contamination. Table 2 shows the water had no detectable atrazine,
systems with running annual averages above 3 ppb in Other water systems also are successfully reducing
either the raw or the finished water. high levels of atrazine in their water. For example,

As we found in our analysis of the 2003 and 2004 the Nashville water system in Washingron County,
monitoring data, some urilities are effectively treating Illinots uses powdered activated carbon to remove
the atrazine in their warer, while others are not. For arrazine. 't The monitoring data show that Nashville’s
example, tn the Mt. Orab water system in Brown raw water has had high levels of atrazine over the years,
County, Ohio, there was 227 ppb of atrazine in the bur arrazine levels in the system’s finished water have

raw water on May 23, 2006. Due to a history of high remained below [ ppb (see Figure 2).
levels of atrazine in Sterling Run Creek (the source

Table 2. Water systems with annual running averages of atrazine above 3 ppb in raw
or finished water, 2005 - 2008

Mt. Orab Village Public Water System  Chio Brown 3565 19.59 012
Wyaconda Missouri  Clark 385 11.24 405
Pigua City Public Water System Ohio Miami 20,683 7.09 in
Verzailles Water Works® Indiana  Ripley 1,784 5.24 483
Nashwille Water Plant Minois Washington 3,320 479 015
Mt. Olive Water Works Ninois Macoupin 2150 445 259
Clermont Co. Water Ohig Clermont 101,402 415 115
Evansville® Hlinois Randolph 748 408 444
Kaskaskia Water District Ilingis St. Clair 12,586 408 129
Blanchester Village Ohio Clinton 4,500 395 6.67
Wayne City IMinois  Wayne 1,370 370 0.66
Carthage Public Utilities IMinois Hancock 2755 364 084
Winterset Water Treatment Plant lowa Madison 4,768 340 0.56
McClure Water Treatment Plant Ohio Heary BS0 38 274
Coulterville Water Treatment Plant Minois Randolph 1,300 3.02 109
Beloit Water Department Kansas  Mitchell 3639 22 348

*This system alse had a running annual average above 3 pph in 2003 or 2004
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Table 3. Water systems with the highest peak atrazine concentration in raw water

Public water system State Date

Mt. Orab Village Public Water System  Ohio 5/23/2006
Pigua City Public Water System Ohio 472571005
Kaskaskia Water Qistrict Minois 4725/2005
Baxter Springs Water Treatment Plant  Kansas 4/25/2005
Nashville Water Plant IMinois 5/1272008
Mt Clure Water Treatment Plant Ohio 6/3/2008
Monroeville Village Ohio 6/23/2008
Coulterville Water Treatment Plant Nlinois 6/9/2008
Thibodeaux Water Works Louisiana  5/31/2005
Mt Clive Water Works Minois 6/9/2008

Maximom Atrezine  concentration  Number of

Concentration (ppb) ¢ naxtsample  waeks that

Raw Finished in raw water cancentration

water water {ppb)* exceeded 3 ppb

221.00 0060 656 2 weeks

£4.86 5957 B2 12 weeks

57.98 1473 1332 & weeks

56 74 460 5.55 1 week

4492 0.07 o 4 weeks

42.89 383 13.26 4 weeks

Ky W] 0.03 5.58 1 week

1550 188 083 2 weeks prior to
peak

3475 11.25 038 —

3343 16.47 1654 10 weeks

* All ieadings taken 7 days after the peak, except Mt. Orab which was taken 8 days larer

Unfortunately, not all systems have such effective treat-
ments for atrazine. For example, the concentration of at-
razine in the raw water and the finished water very closely
mirrored one another in the water system in Blanchester,
Ohio (see Figure 3). Four years of sampling data ind-
cate that overall the system is not effectively treating for
atrazine,

It is also tnteresting to note that some systems had
running annual average concentrations in finished
water that were higher than the concentrations in raw
water (such as the Blanchester water system), This
result may be due to the fact thar samples of raw warer
are taken at different times than samples of finished
water, so that high spikes tn raw water are nor derected,
which further underscores that more frequent resting
would catch high peak concentrarions that may
otherwise be missed.

To see the sampling results for all drinking water
systems monitored berween 2005 and 2008, see the
Appendix.

1

High Peak Concentrations of Atrazine
Endanger Human Health

High, seasonal peak concentrations of atrazine are just
as tmportant—if not more so—than the annual average
level. Exposure to high levels of hormone-disrupting
chemicals such as atrazine during key windows

of development are associated with permanent
developmental and reproductive effects.'2 13. 14
Therefore, atrazine spikes in the finished water of
public water systems—-such as the spikes shown on
Table 4—are a public health concern, especially to
vulnerable populations, such as fetuses, infants, and
children.
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Table 4. Water systems with the highest peak atrazine coneentration in finished water

Public water system State Date
Pigua City Public Water System Ohio 472512005
Beloit Water [iepartment Kansas  5/27/2008
Blanchester Village Public Water System  Chio 6/6/2005
Mc Clure Water Treatment Plant Onhio 6/372008
Versailles Water Works Indiana  5/23/2005
Fiora Water Treatment Plant Hlinois 5/23/2005
Evanswille llinois  5/2/2005
Logansport Municipal Utility Indiana  6/2/2008
Caney Water Treatment Kansas  4/10/2006
Delaware Water Piant Ohip 5/2/2005

As noted earlier, high peak concentrarions of
atrazine tn the finished water are not necessarily
detected by the "rourine” monitoring required by
the EPA o show compliance with drinking warer
regulations. As a result, some systems thar are shown
to comply with the federal standard may actually
have annual concentrations of atrazine that exceed
the limit. For example, in both 2005 and 2006, the
state of Ohio reported no violarions of the federal
drinking warter standard for atrazine; however, based
on the more frequent monitoring under the Atrazine
Moniroring Program, two different systems tn Ohio
had running annual average concentrations of arrazine
that exceeded 3 ppb.'s Therefore, showing compliance
with the federal standard does not necessarily tndicate
that a drinking water system provides water thar has an
annual average concentration below 3 ppb.

Continued Atrazine Use Brings High
Economic Costs

As discussed in our 2009 report, atrazine use brings
lirtle economic benefit to farmers. A study by the U.S.
Department of Agriculture suggests that if arrazine
were banned in the United States, the loss of corn
vields would be only about 1.19 percent, while corn
acreage would be reduced by only 2.35 percent.'®.!”

12

Maximum atrazine

Number of
cnflcemﬁon tn Next reading woeks that_
finished water concentration
{ppb} exceeded 3 ppb
59.57 27.09 1 week
4161 972 1 week
3730 3190 3 weeks
3383 11.95 3 weeks
3048 2895 7 weeks
3048 667 1 week
2575 9.57 4 weeks
2094 690 1 week
1990 3.24 1 week
1933 540 1 week

An analysis by Tufts Untversity economist Dr. Frank
Ackerman of three other studies that estimared higher
corn losses found them to be limited by sertous
methodological problems. '# Additionally, Ackerman
found that despite a ban on the use of arrazine in Iraly
and Germany (both corn-producing nattons) stnce
1991, neither country has recorded any significant
economic effects. Indeed, there was "no sign of [corn]
yields dropping in Germany or lraly after 1991, relative
to the U.S. yield—as would be the case if atrazine were
essential” and "[f]ar from showing any slowdown after
1991, both Italy and {(especially) Germany show faster
growth in harvested areas after banning atrazine than
before.” Based on this analysis, Ackerman concluded
that if "the yteld tmpact is on the order of 1%, as
USDA estimated, or close to zero, as suggested by the
newer evidence discussed here, then the economic
consequences [of phasing our atrazine] become
minimal.”?

The cost of reducing the negative impacts stemming
from atrazine use, however, is not trivial. Installing
addirional water treatment systems and raking other
measures to reduce atrazine contamination could
overwhelm the already overtaxed resources of ciries,
towns, and utilities charged with providing safe and
clean water ta the public. Water systems facing elevared
levels of arrazine may need to mnstall granulated
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activared carbon (GAC) filters to reduce levels of this
pesticide, which can be a large expense. For example,
the Mt. Orab water system in Ohito produces 372,000
gallons of drinking water per day for abour 3,600
people. Ir has experienced the highest atrazine spikes in
its source water among those systems analyzed in this
report. To treat this water, Mt, Orab spends $50,000
per year just on carbon replacement for its GAC filters;
thar figure does nor include the cost of purchasing the
system or performing other needed maintenance.2®
This level of expense may be expected for any system
dealing with atrazine contamination. The small systems
taking water from areas surrounded by agricultural
lands on which atrazine is used may be most vulnerable
to the contaminatton and be faced with paying these
high costs.

13
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CHAPTER 4

Recommendations for Curbing
Atrazine Contamination

he contamination of watersheds and drinking water with atrazine around

the United States continues to be a problem. Exceedingly high levels are still

being detected, levels which are likely having significant effects on wildlife

populations and potentially adverse health effects on humans. The few benefits of

using atrazine combined with the high cost of treating atrazine-contaminated warter

further reinforces NRDC's original recommendations.

Recommendation #1: The U.S. EPA
Should Phase Out the Use of Atrazine
Arrazine is not agriculwurally necessary and does not
produce economic benefits thar justify its ecological
and human health risks. In 2006, the EPA chase not to
prohibir the use of atrazine, opting tnstead ro require
more monitoring. The results are in, and they show
that atrazine contamination of drinking warer sources
ts pervasive and occurs ar concentrations thar many
affected water systems are unable to reduce to safe
levels. In early 2010, the EPA began reexamining the
data on atrazine. The EPA should take the next logical
step to protect public health by removing atrazine from
store shelves and curbing frs release into our soil

and waterways,

Recommendation #2: Farmers Should
Be Encouraged to Take Interim Steps to
Reduce Their Atrazine Use

Farmers often choose to use atrazine and other
pesticides not because they are more effective than

14

other farming methods, but because they are familiar
and cheap. Fortunately, there are concrete steps that
many farmers are already taking to reduce their use
of atrazine and other pesticides. Some farmers are
reporting to us that they rourinely use only half the
amount of atrazine thar the label allows, and tt ts
just as effective. Encouraging farmers to follow these
leaders and reduce atrazine application rates, especially
by using targeted spraying or by applying atrazine
in a narrow band in crop rows, is both effective and
a money-saver.! Other sustainable practices, such as
applying atrazine after the corn has emerged, could
reduce runoff by half.2

Using Integrated Pest Management (IPM)
approaches for weed management reltes on weed
prevention, field montroring, and the use of effective
lower risk control methods. Farmers set an action
threshold—the point ar which the number of weeds
reaches a level thar indicates that control is necessary.
Control methods are utilized only when the action
threshold s exceeded. Controls could include
mechanical and narural methods of weed control, and
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low-risk pesticides. Conventional pesticides are used

only as a last resort.’ IPM techniques may include:

= Cover Crops: Winter cover crops are a prevention
strategy that can greatly reduce weed growth by
competing with weeds for light, water, and nurrients,
and protect soil from erosion. Legumes used as cover
crops can also increase nitrogen in the soil.4

m  Mcchanical Weed Control Methods: Rotary hoes
can be used after weed seeds liave germinated, bur
before tlie weeds emerge, to significantly reduce
weed growtlt; cultivators can remove emergeut weeds
before they become established. 5

s Delayed Fertilizer Application: Delaying
application of half of tlie fertilizer used ou corn
crops until after thie ears emerge can deprive weeds
of nutrients during key periods of growtt, while
eusuring that these nuttrients are available to the crop
wliett it is best able to absorb tiem.57

»  Intercrops: Alternating rows of different crops lielps
reduce weeds and results in higlter crop yields.*

= Crap Rotation: Weed density and pesticide use can
be reduced substantially by slifiing from a two-year
corn/soy rotation, typical of Midwestern agriculure,
to a multispecies tliree- or four-year rotation tliat
adds species suclt as alfalfa aud oac.9- 10

Recommendation #3: The EPA Should
Monitor All Vuinerable Watersheds and
Require All Future Monitoring Plans to
Identify Worst Case Scenarios

Although the EPA identified 1,172 watersheds that

are at highest risk from atrazine contamination, the
monitoring data set included samples from only rwenty
watersheds. Any future monitoring plans should be
designed to identify the worst case scenarios occurring
in vulnerable watersheds and in public water systems.
Maonitoring programs should be designed to increase
the chances of detecting contamination if it exists. This
would include requiring samples to be taken within a
certain time after big rainstorms and after fields have
been treated with atrazine, which would increase the
likelihood of determining the severity of the atrazine
prablem.

15

Recommendation #4: The EPA Shouid
Publish Timely Monitoring Resulits

for Each Watershed and Public Water
System Sampled Online in a User-
Friendly Format

Monitoring results on the watersheds and the

public water systems that were sampled under the

wwo different monitoring programs were first made
available to NRDC through Freedom of Information
Act requests and through litigation by NRDC.
However, the public has a right to know if there is

an agrazine problem which they must treat, especially
people who live downstream of atrazine-treated fields
and who may have sensitive individuals—such as
pregnant women and infants—in their households, A
publicly available website with a searchable database
posting sampling data as they are analyzed, or even
regular reports about spikes of atrazine conramination,
similar to the interactive map produced by NRDC, !t
would make this information more accessible to the
public than the EPAS current method of posting large
data files in an EPA docket, Furthermore, the dara
should be presented comprehensively, rather than just
in summary form. For example, drinking water systems
that have been monitored must be identified by name,
along with the monitoring results.

Recommendation #5: The Public Should
Use Home Water Filtration Systems and
Demand Transparency of Information
from Their Water Utilities

NRDC recommends that consumers who are
concerned about atrazine in their drinking water use
a water filter certified by NSF International to meet
NSF/American National Standards Institute (ANSI)
Standard 53 for atrazine reduction. This standard
includes some faucet-mounted charcoal filters, While
filters that meet this certification do not always
eliminate atrazine entirely, certified filters earning the
NSF certification are able to reduce atrazine levels in
drinking water from 9 ppb of atrazine to 3 ppb.!2
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Appendix: Still Poisoning the Well

Presented here are all the results from our analysis of the Atrazine Monitoring Program broken down by state.
Samples of raw and finished water were taken from each system throughout the monitoring period and analyzed
for atrazine concentration. We have reported on the highest annual running average calculated for each system in
both the raw water and the finished water. We have also calculated the highest concentration of atrazine detecred
throughout the monitoring period in both the raw water and the finished water.

Because it is based on a running annual average, high peak concentrations of atrazine may not result in a
violation of the federal standard if the remainder of the year had low or no detections of atrazine.

Atrazine concentrations in public water systems, 2005 - 2008

Maximom atrazina
Name of monitoring site! State [ ees Pl = Numb?r it
sorved’ Raw Finished sampled sampling dates
Water Water

Stockeon East CA 50 0.025 0.025 2007 77
Stockton East New Melones Reservor ~ CA 50 0.025 0.025 2007 14
Sumner Hills CA N/A 0.025 0025 07 i
Belle Glade FL N/A 122 1.3 2007 38
Lee County FL 224840 0.98 0.09 2007 37
Peace River FL 3.3 012 0.05 2007 38
Punta Gorda fL 29,561 034 0.27 2007 3
Centerville Municipal Warer Works 1A 5,924 218 49 2005-2006 49
Chariton Municipal Water Works 1A 4,571 523 175 2005-2008 132
Creston (12 Mile Lake) A 7.597 293 — 2005;2008 20
Creston (3 Mile Lake and Finished) 1A 7.597 KA 3.49 2005-2008 133
Lamon| Municipal Utilities 1A 2,554 479 1.7 2005-2006 65
Leon Water Works 1A 1,983 202 1.02 2005-2006 65
Montezuma Municipal Warer 1A 1,457 N 0.59 2005-2008 138
Osceola Municipal Water Works 1A 4,659 5.82 154 2005-2008 130
Rathbun Regional Water Association 1A 27,300 137 12 2005-2006 65
Winterser Water Treatment Plant 1A 4,768 825 4,93 2005-2008 136
Aqua llinois, Inc. iL 38,000 911 681 2005-2008 137
Ashland L 1,361 1.72 13 2005-2008 133
Carlinvi|le Warer Works L 5,685 10.66 5.1 2005-2008 128

I Systems reponed concentrations lrom different water sousces sesaraely, so some systems may be listed mare than once heie
2 Source 1.5, EPA. Safe Orinking Water Informanion System [SUW!S] Availatla at hitp. /fwww epa.govfenviro/himl/sdwis/sdwis_ov him!
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Maximam atrazine

Name of monitesing site" Cinie Population  concentration {pph) Years Numb?-r of
served? Raw Finished Sampled sampling dates

Water Water
Carthage Public Utilities IL 2725 10.23 227 2005- 2006 64
Cantraha Water Treatment Plant I 14,274 939 64 2005-2008 138
Couleerville Water Treatment Plant L 1,300 35 264 2005-2008 137
Evanswille L 740 2937 2575 2005-2008 129
Farina Water Treatment Plant IL 600 42 348 2005-2008 142
Flora Water Treatment Plant L 5675 274 3048 2005- 2008 130
Gillespie Water Treatment Plant i 3,646 143 2.78 2005- 2008 136
Greenfield Water Treatment Plant IL 1,200 077 063 2005-2006 64
Highland Warer Treatment Plant IL 9,000 147 0.5 2005-2006 64
Hillsbore i 5.759 3.98 298 2007 -2008 76
Hillsboro, Glen Shoals L 5,758 46 28 2005- 2006 50
Hillsboro. Lake I 5,759 02 013 2006 1
Holiday Shores Sanitary Qistrice i 3387 1.2 1.27 2005-2006 65
Kaskaskia Warer Qistrict iL N/A 5798 1473 2005- 2008 135
Kinkaid Area Water System i N/A 135 1.79 2005- 2008 135
Mattoon i 19,000 274 3.04 2007-2008 &7
Mt Olive Water Works L 2150 861 459 2007 35
Mt Olive, New Lake L 2150 084 — 2005 4
Mt Otive, 01 Lake & Finished L 2180 B4 1647 gggg 06 g
Nashville Water Plant L 3340 4493 0.77 2005- 2008 136
New Berfin L 1.050 093 0.9 2005-2008 110
Otter Lake Water Commission I 1.251 378 2.68 2005-2006 63
Palmyra-Modesto Water Commission I 70 238 124 2005-2006 65
Pans 11 9.077 261 675 2005-2008 130
:ant;:ae LEIaSt Reservoir & Mid-Process 0 7 162 198 2006 18
:;‘I‘;'r‘]:ﬂ?'”‘ B Kesiesie TR 1487 124 2006 18
s::z:::e"zﬁ‘:m‘“’"& Lo 488 0.81 2006 1
Pittsfield Water Treatment Planc L 4,250 298 0.24 2005-2006 64
Salem WTP L 9,000 £.69 KRl 2005-2006 65
Springfield City Water Light and Power 1L 128,439 116 1.16 2005-2006 65
Vermont Water Treatment Plant L 800 10.72 244 2005-2008 137

! Systams reponed concemrations from different water souices separately, So some systems may ba listed mare than ance here.
2 Sourze 118 EPA Sate Onnking Water Information System ISOWIS] Available at hiip:/fwww.epa govfenvito/himifsdwis/stwis_av il
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Maximum atrazine
Name of monitoring site' State ::'p::::i a1} Jconconmios ‘P!’M ::::sl d Numb:mL tos

Raw Finished pe sampiing da

Water Water
Waverly L 1,346 933 6.79 2005-2008 120
Wayne City {Skitlet Fork Creek) L 1,370 206 1.66 2005-2008 133
Batesville Water Treatment Plant IN 5,856 624 286 2005-2008 136
Bedford Warer Oepartment IN 14,000 807 8.37 2005-2008 136
Fort Wayne (Three River Filtration Plant)  IN 250,000 6.14 406 2005-2008 129
e (Bagle Creek Water Teat-  \\  g1pg5 6.7 486 2005-2006 68
Jasper Municipal Water IN 12500 an 248 2005- 2008 136
Lake Santee IN N/A 1597 10.54 2005-2006 70
Logansport Special Purpose IN 12,861 2745 2094 2005-2008 136
Mitchell IN 4,800 2106 18.07 2005-2008 122
North Verngn IN 6.500 9.9 B34 2007-2008 49
Swucker Fork Water Treatment Plant IN 14,000 205 103 2005-2008 144
Versailles Water Works IN 1,784 293 J0.48 2005-2008 126
Westport Water Company IN 1,600 197 266 2005-2008 128
Winslow Water Works IN 881 137 13 2005-2008 133
Altoona KS 474 979 129 2005-2008 130
Archison KS 10,154 6.78 9.48 2005-2008 134
Haxter Springs KS 4,600 56.74 1341 2005- 2008 13
Beloit Water Ospariment KS 3639 3168 N3 2005- 2007 103
Burlington City Water Works KS 2 81 434 2005-2008 133
Caney KS 1994 8.48 199 2005-2008 122
Carbondale KS 1.440 6.28 2.05 2005-2008 132
Chanute KS 8,887 543 6.51 2006-2008 B9
Chetopa KS 1234 5.74 6.65 2007 -2008 41
Ellsworth RWO #1 KS 2,626 486 n 2005-2008 131
Emporia KS 26,456 41 164 2005-2008 136
Ene KS 1167 8.54 918 2005-2008 134
Franklin County Rural Water Oistnict #6  KS 2,400 591 5.69 2005-2008 134
Harveyville KS 252 089 117 2006- 2008 42
Kansas City Board of Public Utilities KS 164,462 Z53 254 2005-2008 135
LaCygne KS 1,155 453 7 2006-2008 68
Linn Valley Lakes POA KS 146 0.84 0.80 2005- 2008 B2

1 Systems reponed concentiations from different water sources sepatately, so some sysiems may be listed more than once heie.
7 Souwrce US EPA Safe Crinking Water Information System ISOWIS] Availatle at: htp./Awww.epa gov/envirg/himl/sdwis/sdwis_ovhim!
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Maximum atrazine

Namo of monitoring site Stgrg  POPulation concestration (ppb) Years I\Iumh.er of
served? Raw ' Finished 3ampled sampling dates
Water Water
Miami Co, Rural Water Qistrict #2 KS 8.63 297 213 2005- 2008 133
Milford KS 444 274 273 2005- 2008 138
Mutchel! Co. Rural Warer Distnce #2 KS 1.291 266 286 2005-2008 131
Olathe (Composite of Collector Wells)  KS 11134 206 - 2005- 2008 175
Olathe {Kansas River and Finished) KS 111,334 345 KW&] 2005- 2008 132
Olathe (WTP1) KS 111,334 51 0.97 2005 17
Osage Co Rural Water Qistrice #3 KS 900 1618 879 2005-2008 13!
Osawatomie KS 4616 15.43 145 2005-2008 135
Pagla KS 5,292 217 212 2005-2008 135
Public Wholesale W5D #12 KS N/A 235 166 2005-2008 135
Public Wholesale W50 #5 KS N/A 453 43 2005- 2008 132
Richmond KS 514 1585 1336 2005-2008 116
Salina KS 46,140 242 0.86 2007-2008 63
St Paul KS 657 86 977 2005- 2008 130
Topeka Water Treatment Plant KS 121946 6.52 613 2005-2008 134
Valley Falls A KS 1209 822 7.04 2005-2007 137
Lenchfield Water Works KY 9,309 48 26 2005-2008 127
Livermore Green River KY 2.168 248 - 2006 - 2007 25
Livermore Rough River & Finished KY 2,168 5.18 52 2006- 2007 &7
Marion, Lake George & Finished KY 3033 112 048 2005-2008 133
Marion, O1d City Lake 303 169 oms  aws-zp DO
Webster Co. Water Qistrict KY 4,386 474 495 2005- 2008 137
E. Jefferson Water Works Qistrict #1 LA 308.362 19 238 2005-2008 171
iberville Water Qistrice #3 LA 9,072 1388 1613 2005-2008 178
LaFourche Water Qist. #1 LA 78,760 6N an 2005-2008 177
Thibodeaux Water Works LA 15,810 3475 11.25 2005-2008 177
Bucklin Water Oepartment MO 524 1.62 025 2005-2008 118
Cameron Light & Power MO 9788 161 0549 2005-2008 134
Clarence Cannon WWE, United Water MO N/A EA45 164 2005-2006 66
Concordia Water Treatment Plant MO 2,360 794 5.62 2005-2008 104
Creighton MO 290 031 01 2005-2006 40

I Systems reponed concentiations fiem diffelert waler souces sepalately, so same systems may be lisied mare than once hare
2 Source: .S, EPA. Sate Drinking Water Infarmation System ISDWIS] Available at http frwww. epa. govfenvito/htmlfsdwis/stwis_ov him
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L ]

Maximum atrazine

Name of monitoring site’ Statp  TOPUIotion concentration (ppb} Years Number of
served’ Raw Finished  3ampled sampling dates

Water Water
Orexel M0 1,200 204 127 2006- 2008 87
Hannibal Water Treatment Plant M0 17.596 822 579 2005-2008 133
Harnison County #1 MO 300 148 143 2006- 2008 80
Jamespore Water Treatment Plant MO 600 295 22 2005-2008 137
La Plata Water Treatment Plant MO 1,401 2% 1.1 2005- 2006 46
Marceline Water Treaument Plant MO 2548 167 0.53 2005- 2008 125
Maryville Water Treatment Plant MO 9,872 554 5.02 Z005-2008 133
Maysville MO 1,100 1.38 1.36 2006- 2008 77
Middlefork Water Company MO N/A 281 232 2005-2008 135
Monroe City (Route J Lake] MO 2.700 48 0025 2005-2008 132
Monroe City (S Lake| MO0 2,700 143 068 2005-2007 104
Monroe City Finished Mo 2,700 435 195 2008 33
Shelbina {Salt River) MO 1640 13.12 - 2005-2008 136
Shelbina {Shelbna Lake and Fimshed) MO 1,640 69 018 2005-2008 136
Smuthville Water Treatment Plant M0 9,408 264 1.54 2005-2008 136
Unionville Water Treatment Plant -
{Thunderhead Lake or Lake Mahoney MO 2,000 296 065 2005- 2006 62
and Fimished)
Vandalia Water Treatment Plant MO 2,863 1015 223 2005- 2008 133
Wyaconda Water Treatment Plant MO 385 230 16 56 2005-2008 168
Johnston NC 62,230 005 0.05 2006-2007 45
ionroe (John Glenn WTP) NC 32,454 394 282 2005-2008 130
South Granville NC 10,467 0.27 0.23 2008 22
Alliance Water Treatment Plant OH 23,000 373 0.65 2005- 2008 128
Blanchester OH 4,500 N 373 2005-2008 136
Bowlng Green Water TreatmentPlant ~ (H 30,000 2917 0.51 2005-2008 135
Cinnamon Lake Uulity Co OH 1,522 218 199 2005-2008 136
Clermont Co. Water, BMWTP OH 101,402 1085 2.68 2005-2008 36
Oefiance OH 17.000 158 185 2005-2008 132
Oelaware Water Plant 0H 33,480 30.43 1933 2005-2008 136
Lake of the Woods Water Company OH 475 8.09 49 2005-2008 126
Lima 0H 74,750 248 1.75 2005-2008 135

1 Systems reponed concentrations from different water souices sepaiately, so some systems may be lisied more than once here
2 Source; U'S. EPA. Safe Drinking Water Information Systern 1SOWIS]. Available at. bty //www epa.govfenviro/hitmY/sdwis/sdwis_ov hirml
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Maximum atrazina

S ans of monltoring Sits State FOPUlation  concentration {ppb) Years Number of
served? Raw Einished sampled sampling dates

Water Water
McClure Water Treatment Plant OH 850 42 89 3383 2005- 2008 112
Monroeville OH 1,433 2184 028 2005- 2007 103
Monroewille Reservoir & Fimished 0H 1.433 079 0025 2008 32
Monroewille W Branch Huron OH 1,433 37.28 — 2068 32
';f;f;:glwt DB OH 3565 131 027 2005-2008 137
it Orab {Sterling Run Creek) OH 3,565 217 — 2005-2008 90
Napoleon OH 9.318 339 1023 2005-2008 137
New Washington Water Plant OH 987 3.26 262 2005-2008 123
Newark Water Works 0H 48,000 18.05 667 2005-2008 136
Norwalk Water Treatment Plant oH 16,200 676 08 2005- 2008 134
Ottawa OH 4367 1.63 137 2005- 2008 134
Piqua (Grave! Pit) 0H 20,500 152 — 2005 - 2008 136
Piqua [Miami River) 0H 20,500 3285 - 2005-2008 136
Piqua Swift Run Lake & Finished OH 20,500 848 5957 2005-2008 136
Shelby (Reservorr 2 and Finished) OH 9,860 814 29 2005-2008 13
Shelby (Reservoir 3} oH 9,860 215 — 2005-2008 129
Upper Sandusky OH 6.600 174 182 2005-2008 122
Waynoka Regional Water 0H 1,400 5.39 245 2005-2008 138
Wilmmngion OH 11,921 359 1.1 2005-2006 66
mﬁ‘a";e‘g:§::£:ﬁz ’:fr:‘:::é; “ oH 1 48 278 2005-2006 67
Aquilla Water Supply Qistrice > N/A 4.00 233 2005-2006 54
BRA Granger Lake X N/A 1.87 1.53 2005-2008 13
Brazesport Water Authority X N/A 6.57 942 2005-2008 123
Cameron TX 6.624 4,00 632 2006-2008 75
Cooper Water Treatment Piant X 5,184 435 418 2005-2008 17
Corsicana TX 28,500 325 35 2005-2006 64
Crosby TX 4,644 159 173 2008 19
Croshy, Gulf Coast Aguifer Walls X 4,644 1N — 2008 6
Enmig X 37,901 362 192 2005 -2008 137
Marlin Water Treatment Plant TX 6,200 399 377 2005-2006 64
Midlothian Water Treatment Plant ™ 25,515 Zn 293 2005- 2008 137
Waxahachie Water Treatment Plant X 56,900 171 1.79 2005-2008 124

! Systems reponed concentrations from d ferent water sources sepatately, so some systems may be listed maie than once heie
2 Source: 1) S. EPA. Safe Dunking Water Information System [SOWIS). Available at hitp /fwwwepa gow/enviro/himl/sdwis/sdwis_ov htmi
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It's not easy being green: are weed-killers turning frogs into hermaphrodites?
Souder, William

In the summer of 1997, Tyrone Hayes, a biologist at the University of California,
Berkeley, accepted what seemed a harmless offer to join a panel of eight other
scientists investigating the safety of the common weed-killer atrazine. The panel
had been commissioned by atrazine's inventor and primary manufacturer, the
Swiss-based chemical giant then called Novartis and since renamed Syngenta. The
coméany wanted to know if its product threatened "non-target" organisms, including
fish, reptiles, and amphibians--creatures whose fate had remained largely
unexplored through the half century in which atrazine had become the most heavily
used herbicide in the United States as well as one of its most widespread
environmental contaminants.

Hayes himself was acutely interested in discovering the causes of a global
decline in frog populations that had worried scientists since the early 1990s.
Many of the hormones and genes that regulate reproduction and development and
metabolism in frogs perform similar functions in people, making frogs important
proxies for humans--nature's test animals in a changing world. Syngenta's concern
was different. The Environmental Protection Agency had been ordered by Congress to
"reregister" atrazine as part of a program to subject a large number of older
pesticides to current safety testing, a process that required considerable new
data.

Initially, Hayes was asked only to review the scientific literature for studies
involving atrazine and frogs. The review turned up nothing, so Hayes designed an
experiment to test atrazine directly on the animals. "I honestly thought that the
compound wouldn't do anything," Hayes says. "There was no basis that I knew of for
a hypothesis that it would. My concern was how it would look to my colleagques.
Would it look like I had prostituted myself to a company to do studies that
weren't going to produce anything?" Hayes took a vote among his students in the
Department of Integrative Biology, some of whom were so anticorporate, he says,
that they wouldn't go to Starbucks. But they agreed to do the experiment. Over the
course of the next two and a half years, Syngenta paid Hayes's lab $250,000.

© 2007 Thomson/West. No Claim to Orig. US Gov. Works.

https://web2.westlaw.com/print/printstream.aspx ?prft=HTMLE&destination=atp&sv=Spl... 11/14/2007
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The experiment was similar to ones Hayes had performed many times before. Newly
hatched tadpoles were reared in water containing atrazine in amounts ranging from
.01 to 25 parts per billion (ppb) until the animals completed metamorphosis. The
test animal was the African clawed frog, a species known as the "lab rat of
amphibians® and typically referred to by its generic name, Xenopus. Once used in
human pregnancy testing, Xenopus 1s easier to rear than native North American
species, largely because it is entirely aquatic, can be readily force-bred, grows
quickly through well-defined stages, and will eat almost any commercial animal
feed. Hayes gives his tadpoles Purina Rabbit Chow.

In March 1999, Hayes and his students divided 900 Xenopus tadpoles among thirty
small aquariums. Half of the tanks contained atrazine; the rest--the control
tanks--did not. All the tanks were coded, so neither Hayes nor his students knew
which animals were swimming in what dose. Every three days, the tanks were cleaned
and the solutions replaced. After forty days, the tadpoles had become frogs. When
Hayes examined the frogs, all the control animals were normal. So were all the
females. But among the males that had been exposed to atrazine at concentrations
of 1 ppb or more, about 80 percent had smaller than expected laryngeal dilator
muscles--puny voice boxes.

Laryngeal muscle size is an important secondary sexual characteristic in frogs;
male frogs rely on the strength and pitch of their mating calls to attract

females. Male bullfrogs sometimes sit near a spring at the edge of a pond where
the inflow of colder water constricts the larynx and lowers the tone of their call.

Examining the frogs more closely, Hayes was surprised to discover that about a
third of the male frogs exposed to atrazine also had abnormal reproductive organs.
Some had malformed or multiple sets of testes. Others had both testes and ovaries,
sometimes in odd numbers. The co-occurrence of testes and ovaries is rare in
vertebrates and rarer still in Xenopus. Yet in Hayes's experiment this morphology
had been elicited at concentrations as low as .1 ppb, a tenth of the amount that
altered their voice boxes. Such a dose is eqguivalent to a grain of salt dissolved
in a ten-gallon aquarium. To put it another way, the federally established "safe"
limit for atrazine in human drinking water is 3 ppb, thirty times the dose that
turned some of Hayes's frogs into hermaphrodites.

Tyrone Hayes is five feet three and sturdy from years of predawn cycling and
running. He has shoulder-length black hair, which he wears braided or in a
ponytail, or, sometimes, swept back from his face in a stiff mane. Around the lab
he's usually in shorts and a T-shirt, but for speaking engagements and faculty
meetings, he favors a black suit, an iridescent tie, and dangly earrings. Hayes
was born in 1967, in Columbia, South Carolina, where his father is a carpet layer.
He attended Harvard, where he earned a summa cum laude for a thesis on how
temperature influences development in wood frogs. In graduate school, at Berkeley,
Hayes studied endocrinology, investigating the impact of environmental factors on
frog hormones. At thirty-two, he became the youngest tenured professor in the
department's history and was named a full professor three years later.

Hayes says that he was naive about how his findings would be received. After
‘reporting his discovery to the other panelists studying atrazine, Hayes argued
with them and with Syngenta for months about what to do next. There were

protracted discussions about the statistical relevance of the voice-box data and
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disagreements over the pace of follow-up studies. Hayes was asked for repeated
revisions of the "final" report on his results. He saw all of this as an effort to
discourage him from publishing his findings. In November 2000 he quit the panel.
In his letter of resignation he complained that were he to remain on the team,
"recent history suggests that I will spend a great deal of effort preparing
reports that will not be finalized in a timely manner, let alone published." He
added, "It will appear to my colleagues that I have been part of a plan to bury
important data."

In fact, Hayes's contract with Syngenta's atrazine panel did not prevent him from
publishing his research. There was, however, an implicit understanding that panel
members--in addition to scientists at Syngenta--would review one another's work.
Hayes worried that such consultation, which had already slowed him, would
eventually paralyze his research. Hayes's colleagues, meanwhile, wondered at his
impatience. "Tyrone is an interesting person," says Keith Solomon, a professor of
environmental bioclogy at the University of Guelph, in Ontario, who contines to
serve on Syngenta's panel. "But he's in a hurry.®

In January 2001 staff scientists from Syngenta visited Hayes at Berkeley in an
attempt to get him to rejoin the team. The meeting, which included discussions of
a direct arrangement with Syngenta in which Hayes would continue his work, did not
go well. "I'm certain they would have had control," Hayes says. Hayes instead went
forward with money he had obtained from Berkeley and the National Science
Foundation. He repeated the Xenopus experiment two times, and in April 2002 he
published his findings in the Proceedings of the National Academy of Sciences.

He also performed a series of similar experiments using a common native species,
the northern leopard frog. Hayes found that doses of atrazine as low as .1 ppb
again caused various degrees of "sex reversal" in about a third of the males, and
that some of the animals also displayed a freakish abnormality that Hayes had not
seen in Xenopus: eggs forming in their testes. In the summer of 2001, Hayes and
his students conducted field surveys of wild leopard frogs at eight locations in
the United States and found the same deformities they had seen in the lab. At a
site on the North Platte River in eastern Wyoming, far from the nearest farmland,
Hayes discovered high levels of atrazine in the water and gonad problems in 92
percent of the male leopard frogs. In October 2002 he published these findings in
Nature. The following summer he returned to the North Platte and found the
atrazine contamination much reduced and only 8 percent of the frogs abnormal. A
year later he measured no atrazine in the water at the site, and all the frogs
were normal. (Hayes believes that the river had been temporarily contaminated
somewhere upstream. )

In his published articles, Hayes arqued that atrazine activates a gene that
produces an enzyme called aromatase, which converts testosterone to estradiol, the
strongest of the naturally occurring estrogens. Elevated levels of aromatase, he
proposed, could explain the males' stunted voice boxes and multiple, mismatched
sex organs--as well as the fact that atrazine appeared to have no effect on the
females. Hayes called the process "chemical castration and feminization." He was
not surprised that the abnormalities he found were associated with extremely weak
doses of atrazine; hormones, including testosterone and estradiol, typically
function at very low concentrations. "If you're a toxicologist, this is a low-dose
effect," Hayes says. "If you're an endocrinologist, it's a reasonable effect."
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Chemical poisons tend to be more toxic as the dose increases the classic "linear”
dose-response association. But chemicals that affect hormonal systems sometimes
operate in nonlinear ways: In women, for example, estradiol is necessary to
stimulate ovulation, but a large dose of estradiol--the amount contained in the
birth control pill---cancels this effect.

The science of endocrine disruption, as chemical interference with hormones has
been dubbed, is new and complex. Unlike acute toxins, which can kill an organism
outright, endocrine disrupters cause subtle damage, such as reproductive-system
abnormalities or conditions that can lead to cancer. Effects seen at very low
doses but that do not occur at higher doses con found traditional toxicological
assay techniques. In 1996, Congress directed the EPA to include
endocrine-disruption studies as part of its safety screening of licensed
chemicals, but a decade later the agency is still trying to develop standards for
laboratory tests.

According to Bruce Blumberg, an associate professor of developmental and cell
biology at the University of California, Irvine, scientists who study endocrine
disruption often see dramatic biological effects when they expose cell cultures to
weak chemical concentrations. Curiously, Blumberg says, research sponsored by
chemical companies rarely detects such effects.

Atrazine is among the world's oldest and most effective herbicides--the aspirin
of weed-killers. It was developed during a period of intense innovation in the
chemical industry that began with the Second World War and the invention of 2,4-D,
the first "selective" herbicide: it could kill weeds without killing the crops.
(It was later mixed with 2,4,5-T by the military to make the decidedly
nonselective defoliant Agent Orange.) Syngenta, a company with roots dating back a
couple of centuries that also gave the world DDT and LSD, introduced atrazine to
the market in 1959. The new chemical was far more selective than 2,4-D--it is
nearly impossible to kill corn with the stuff--and it was an immediate hit with
farmers. Syngenta does not divulge sales figures for individual products, but
atrazine continues to contribute a significant portion of the company's U.S.
revenues from selective herbicides, which last year totaled $1.9 billion worldwide.

Atrazine residues are not found in significant amounts in food. Nor is it
especially poisonous to vertebrates; it's unlikely that you could dissolve enough
atrazine in water to kill a frog. A handful of studies have linked atrazine
exposure to increased incidences of cancer in humans, but many more studies have
found no evidence of such a correlation. Hayes, for his part, believes that
atrazine, because it may cause endocrine problems in people, could play an
indirect role in cancer. Estrogen, he points out, is known to promote tumor
growth; a current treatment for breast cancer involves a drug that inhibits the
production of aromatase. "How can we take the risk of exposing people to something
that does the opposite?" he asks. In 2000 the EPA--in a move that downgraded the
agency's earlier concerns about atrazine and cancer--declared that the compound is
"not likely to be carcinogenic to humans."

Nevertheless, a fraction of the nearly 80 million pounds of atrazine applied to
crops in the United States every year ends up contaminating surface water,
groundwater, rain, and even fog. In the spring, concentrations in rivers and

streams in the Midwest frequently exceed 10 ppb, and Syngenta has twice
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voluntarily reduced the suggested application rate for atrazine on corn, from four
pounds per acre to three in 1990, and to two and a half in 1992. Although atrazine
breaks down fairly quickly in, soil and shallow surface water, it is more stable
in larger bodies of water and in underground aquifers. In 1999 and 2000 the EPA
and the United States Geological Survey, measuring reservoirs in agricultural
areas of a dozen states, found atrazine in posttreatment drinking-water samples
collected from community water systems, in some cases at concentrations of more
than 2 ppb. In 2003 the EPA reported that a survey of more than 14,000 water
utilities, drawing water from wells in twenty-one states, had found that atrazine,
where it previously had been detected, averaged about .55 ppb--more than five
times the amount that caused abnormalities in Hayes's initial experiment. Because
water can take years to percolate down into aquifers, atrazine would still be
found in well water for decades even if use of the pesticide were halted today.
That very concern led the European Union to ban atrazine in the fall of 2003.

People, unlike frogs, don't undergo critical developmental stages exposed to the
elements, and frogs may be particularly sensitive to waterborne chemicals. Still,
in the same year atrazine was banned in the European Union, an American
epidemiologist named Shanna Swan, then at the University of Missouri School of
Medicine, published research showing reduced semen quality in men exposed to
pesticides. Swan compared men in Columbia, Missouri, with men living in
Minneapolis. The Columbia group had about half as many moving sperm in their semen
as their Minneapolis counterparts. Urine samples from the Columbia group showed
significantly higher herbicide residues. Swan says few of the men in Columbia were
farmers and that she suspects their exposure to pesticides was through drinking
water contamination. Reduced semen quality is correlated not only with reduced
fertility but also with testicular cancer. One of the pesticides Swan detected in
the Missouri group was atrazine.

On April 16, 2002, the day Hayes's Xenopus study appeared in print, The Wall
Street Journal published a brief article about it, in which Tim Pastoor,
Syngenta's North American head of research for human safety health issues,
described Hayes's findings as "inconclusive." Syngenta, the Journal reported,
"considers the Hayes study to be 'preliminary work' that might have to be
retracted as the result of more detailed testing." Two months later, Hayes's
former colleagues on Syngenta's atrazine research panel issued a press release
stating that two teams of scientists, working independently, had tried to
replicate Hayes's results and failed. Both studies had been funded by Syngenta and
were led by members of the atrazine research panel. One was overseen by James
Carr, a biologist at Texas Tech University; the other by John Giesy, a zoologist
at Michigan State University. Hayes was furious. "Saying they couldn't replicate
my work is different from saying they didn't replicate it," he says.

Reproducibility is a hallmark of good science, and the charge that a researcher's
work cannot be duplicated is serious. An experiment that can't be repeated implies
either incompetence or fraud on the part of the original author. A perfectly
replicated experiment should always yield the same result, in the same way that
two identical columns of numbers will add up to the same total. In practice, many
variables come into play and experiments are never exactly the same. But as became
clear from the data and descriptions of their experiments later submitted to the
EPA, both Carr and Giesy departed from Hayes's methods--and neither proved as
skillful at the difficult task of rearing frogs. Giesy performed two key
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experiments loosely modeled on Hayes's. In one of the experiments, more than three
quarters of the frogs died. In both, the control tanks were accidentally
contaminated with atrazine at concentrations averaging at least .1 ppb, rendering
the results inconclusive. (Giesy says his experiments were no more contaminated
than anyone else's and that he merely had reported the control levels more
precisely.)

Carr had problems, too. His frogs had been overcrowded and underfed, and many of
his tadpoles failed to achieve metamorphosis. Some that did took longer than usual
to reach that stage. Carr did not test atrazine at concentrations of less than 1
ppb. Even so, his experiment did produce frogs with abnormal gonads, though he
found the effect statistically significant only at 25 ppb--250 times the amount
that caused abnormalities in Hayes's experiment. Ordinarily, the detection of a
similar effect in an experiment that only approximates the original is considered
evidence that the effect is "robust." (Carr did not respond to my requests for
comment. )

In any case, Hayes's research had already caught the attention of the EPA. In
april of 2002, Hayes had been contacted by Tom Steeger, a scientist in the
agency's Office of Pesticide Programs, in Washington, who said in an email that it
would be "imprudent" of the agency to ignore the “"disturbing results" of Hayes's
investigation. The following July, Steeger visited Hayes's lab, where the
experiments on Xenopus and leopard frogs were under way. After Steeger returned to
Washington, he exchanged dozens of emails with Hayes and other scientists on the
atrazine panel and at Syngenta in an effort to determine who had gotten what right
about frogs and atrazine.

The Environmental Protection Agency regulates pesticides under a law called the
Federal Insecticide, Fungicide, and Rodenticide Act. Adopted by Congress in 1947
and extensively amended since, FIFRA is now a book-length set of rules, the most
important of which is this: the EPA is supposed to weigh a pesticide's economic
benefits against any "unreasonable adverse effects" it may have on the environment
or on human health. In 1988, Congress adopted the provision to reregister
pesticides that had been licensed before 1984.

The EPA does not actually investigate the economic benefits of any pesticide, nor
does it usually conduct its own research on the safety of such compounds. When
confronted with evidence that a pesticide has adverse effects, the EPA usually
responds with a recommendation that the matter be studied further, and under the
peculiar logic of pesticide regqulation, it is the manufacturer and not the agency
that is responsible for testing chemical products. (The EPA stipulates what kinds
of studies are necessary and requires companies to submit raw data in addition to
safety conclusions.)

One way to maintain the perception that a pesticide is safe is to take a very
long time reviewing information suggesting it is not. The EPA routinely reframes
questions about the safety of pesticides in such a way that they remain questions,
and evidence of adverse effects usually results in a demand for more study.
Pesticide makers are allowed extravagant amounts of time for such follow-up work.
and because the companies know the EPA must carefully review every study they
submit, pesticide makers can game the system by submitting flawed and inconclusive
research. The EPA then judiciously pores over the new data, finds it wanting, and
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asks for something more definitive. The oversight the agency thus exercises can be
thought of as a kind of business service. The EPA helps chemical companies
understand safety concerns in terms of overhead. The agency refers to pesticide
makers as "registrants," a term that makes them sound like guests in a luxury
hotel, which in some ways does not seem far from accurate.

The Bush Administration has a deserved reputation for hostility to environmental
regulation, but the EPA's process for licensing pesticides has become less
stringent over the course of many years, under both Republican and Democratic
leaders. According to a knowledgeable former EPA official, the agency was more
aggressive in restricting and banning pesticides in its early years. It remained
more independent and "professional" under the first President Bush than it has
since become. During the Clinton years, the former official said, the agency
adopted a conciliatory attitude toward pesticide manufacturers in an effort to
counter the perception that it was staffed by environmental zealots. At the same
time, chemical companies were becoming more adept at forging alliances with farm
advocacy groups, which have enormous clout in Washington and have learned how to
turn the EPA's "data addiction" to their advantage. "Scientists culturally cannot
say no to data," the former official said of the staff in the agency's pesticide
program. "It's hard for them to make a decision about what's in front of them when
there is a promise of more information in the future." Delay, of course, has
decided economic benefits for pesticide makers.

Syngenta's crop-protection division, where Tim Pastoor works, is located in
Greensboro, North Carolina, in a leafy, campus-like complex just off Interstate
40. Pastoor, a pleasant, sandy-haired toxicologist, says the regulatory onus on
his company is immense--a research program without end. Hearing that work
disparaged because it's funded by the company “"drives me crazy," Pastoor says.
"It's as if they"--the company's safety studies--"are tainted when they're not."
In an effort to anticipate the kinds of studies the EPA is likely to request of
them, companies like Syngenta often undertake expensive research independent of
the requlatory review process. When the company decided to look at atrazine's
effects on frogs, it was under no obligation to do so. Pastoor says that since the
reregistration process began, in 1994, Syngenta has spent $30 million on atrazine
research and submitted close to 200 studies to the EPA. "I can assure you that I'm
not concerned about the safety of atrazine use," Pastoor says.

Atrazine is one of nearly 900 pesticides that the EPA identified for
reregistration eighteen years ago. In 1994, when the compound was still considered
a cancer risk, it was placed under "special review." Twelve years later, with the
Bugust deadline for a final decision on reregistration approaching and the special
review set to be completed within a year, the EPA's file on atrazine has swollen
to more than a million pages of documents. The pace of reevaluation might have
been even slower had it not been for a series of deadlines imposed on the EPA by a
court order stemming from a case brought against the agency in 1999 by the Natural
Resources Defense Council.

The NRDC, a well-funded environmental advocacy group based in Washington, D.C.,
is frequently in court against the EPA. With respect to atrazine, the group has
sued the EPA for violating provisions of FIFRA, the Endangered Species Act, the
Food Quality Protection Act, and the Federal Advisory Committee Act. These are not
tort cases: the NRDC has sued not for damages on its own behalf or anyone else's
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but instead solely in an attempt to make the EPA follow the federal laws that
govern its requlation of pesticides. Like the reregistration process itself, these
court cases tend to drag on for years.

Aaron Colangelo, a slight and plainspoken thirty-one-year-old graduate of Harvard
Law School and a principal litigator for the NRDC, says that the agency should
have suspended atrazine in the spring of 2002, after Hayes published his first
article. "There was certainly enough justification to do it," Colangelo says. In
atrazine cases, he says, he has often found himself alone at the plaintiffs table
across the aisle from attorneys for the EPA and Syngenta--despite the fact that
the NRDC has never named the company as a defendant in any of its actions. The EPA
apparently is not embarrassed to be joined in court by lawyers for a company that
it is supposed to be regulating.

The NRDC has not been alone in urging the EPA to act against atrazine. In 2002
the attorneys general of New York and Connecticut asked the agency to ban
atrazine. Judith Schreiber, chief scientist at the Environmental Protection Bureau
in the New York Attorney General's Office, wrote a pointed letter to the EPA
arguing that the agency's own review of atrazine risks for human health and the
environment warranted cancellation of the pesticide. And she scolded the agency
for ignoring Hayes's findings. The EPA had failed "to adequately consider the
endocrine disruption and reproductive effects of atrazine," Schreiber wrote,
adding that Hayes's aromatase theory suggested that atrazine could act through a
"common mechanism among frogs, reptiles and mammals, including humans.”

In the summer of 2002, Everett Wilson, chief of the U.S. Fish and Wildlife
Service's Division of Environmental Quality, also complained to the EPA about
atrazine. In a letter to the agency's chemical review manager, Wilson contended
that atrazine could harm endangered species, especially amphibians, by interfering
with their hormonal processes or by killing the aquatic plants and invertebrates
that amphibians eat. Wilson cited the Barton Springs salamander, an endangered
amphibian that is known to live only in a springfed pool in a park in downtown
Austin, Texas. Water samples collected in Austin by the U.S. Geological Survey
show that when it rains, atrazine from grass treatment contaminates the
salamander's habitat in concentrations that are sometimes greater than .5 ppb.
Unlike FIFRA, the Endangered Species Act, which was adopted by Congress in 1973,
contains no provision for balancing adverse environmental outcomes against
economic considerations; it simply prohibits harm to any of the more than 1,000
species on the endangered list.

In November 2002, Hayes proposed an experiment he believed could end debate over
his findings: he offered to provide Xenopus specimens to three labs in order to
run concurrent studies, one by him at Berkeley, one at a lab chosen by Syngenta,
and the third at a lab selected by the EPA. Hayes said that he would train lab
workers at all locations in protocols--including how to feed and care for the
animals--at his own expense. At the experiments' conclusion, each lab would
exchange a third of its animals with each of the other labs, allowing all three
parties to examine one another's frogs for abnormalities.

The EPA and Syngenta declined Hayes's invitation to collaborate. Jim Carr said in
an email that he was "in principle" not opposed to the idea, but complained that

Hayes was insensitive to the fact that there were features of his experiment that
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"we do not wish to repeat." Keith Solomon agreed, reminding his colleagues by
email of their previous inability to raise frogs using Hayes's methods. ‘

Hayes says that, even allowing for start-up time, these new experiments could
have been completed in a matter of months. Instead, the EPA asked for further
analysis of the extant data, in the form of white paper that would consider
seventeen recent studies--published and unpublished--involving atrazine and
amphibians, including research by Hayes, Carr, and Giesy. (Twelve of the projects
had been sponsored by Syngenta.) This white paper would, in turn, be submitted to
the EPA's Scientific Advisory Panel, a group of seven scientists whose job is to
provide the agency with "independent, external, expert scientific peer review." In
this case, the panel was to be expanded to fifteen scientists, and a public
hearing--a standard feature of such reviews--was scheduled for June 2003.

The white paper--written by Tom Steeger with help from Joe Tietge, a biologist at
the EPA's Mid-Continent Ecology Division, in Duluth, Minnesota, who had led the
agency's investigation of deformed-frog incidents several years earlier--was never
conceived as a means of deciding the safety of atrazine. It was, according to the
EPA, an effort to determine "whether there is a need for additional data to
characterize more fully atrazine's potential risk to amphibian species, and, if
so, what data should be developed." In other words, the white paper was intended
from the outset primarily to help the agency decide what further research should
be done on atrazine. Hayes deduced as much, and complained to Steeger that the
white paper would merely lead to a routine call for more study--and that inclusion
of Syngenta's dubious research was an effort to "dilute" his own legitimate
findings with "garbage."

Extraordinary attention was paid to the white paper's wording. In May 2003 it was
reviewed by two departments at the White House, the Council on Environmental
Quality and the Office of Management and Budget, both of which advise the
president on environmental policy. According to the NRDC's Aaron Colangelo, this
degree of executive-branch involvement in the oversight of a single pesticide
registration was unprecedented.

On June 17, 2003, the Scientific Advisory Panel convened for a four-day public
hearing at the Crowne Plaza Hotel in the shimmery Crystal City suburb of
Washington, D.C. Unlike peer reviewers for scholarly journals, who are unpaid and
free to make whatever comments they like about the research they are asked to
evaluate, the advisory panel members worked within narrow guidelines in assessing
the white paper. They were paid $400 a day, and, although panelists sign detailed
financial-disclosure forms crafted to expose conflicts of interest, there is no
prohibition against scientists serving on the panel who receive research funding
from the EPA in other areas and who thus might be reluctant to criticize its
findings.

In their assessment, Steeger and Tietge wrote that there was enough evidence to
"establish the plausibility of a hypothesis that atrazine could affect amphibian
development, " but, because of flaws in all of the existing studies, the EPA could
neither accept nor reject such a theory. They proposed that Syngenta conduct
further research. In its report to the EPA, submitted in August 2003, the
Scientific Advisory Panel agreed that more research was needed in order to
understand the effects of atrazine on frog development. The panel added that the
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existing data was sufficient to "warrant concern"--a conclusion only marginally
more forceful than the white paper's ambiguous finding.

"I would never go on an EPA panel again," says Darcy Kelley, a biology professor
at Columbia University who participated in the panel's deliberation, and who is a
leading authority on sexual differentiation in Xenopus. "It's a curious process,
which is run within a set of guidelines that guarantee nothing will be done."
Kelley, who has visited the EPA's lab in Duluth, said she was puzzled that the
agency hadn't tried to replicate Hayes's experiment and surprised that each of the
seventeen studies was given equal weight in the EPA's evaluation. She found
Hayes's research worrisome because hermaphroditism does not normally occur in
Xenopus. "He had the most striking results I've seen in a long time," she said.
"I'd have said if you want to err on the side of caution, then you should not
re-license atrazine." But, as David Skelly, an ecologist at Yale University who
was also on the panel, put it, the group was not permitted to reach such a "novel
conclusion." Still, in its report, the panel noted that, with the exception of the
two experiments by John Giesy at Michigan State, the laboratory studies all
suggested that atrazine disrupts normal reproductive development in frogs. "The
inability to detect gonadal abnormalities with atrazine exposure in (Giesy's
experiments) should not detract from the positive results noted in the majority of
the studies," the panel members wrote.

In the fall of 2003, the EPA concluded an interim reregistration of atrazine. In
compliance with the recommendation of the advisory panel, the agency also ordered
Syngenta to conduct additional experiments on frogs and atrazine. Two years later,
in the summer of 2005, scientists at Syngenta began their initial testing of
atrazine on Xenopus. They expect to have results by the end of this year, more
than four years after Tyrone Hayes proposed the joint experiment that could have
resolved the issue in a few months. Meanwhile, in all likelihood, the
reregistration of atrazine will be finalized this August.

In January, Hayes published two new papers in Environmental Health Perspectives.
In one paper, he showed that when frogs are exposed to atrazine in combination
with other pesticides--as they are in the environment--the damage to the animals'
hormonal systems is more severe than from exposure to atrazine alone. In the
other, he reported that when male tadpoles are exposed to estradiol (or to a
synthetic compound that suppresses testosterone) they develop the same kinds of
gonadal abnormalities that are associated with atrazine--a finding, he arques,
that provides further support for his theory of "chemical castration and
feminization." Hayes has also been trying to figure out why some male frogs in his
experiments fail to exhibit elevated levels of aromatase or gonadal abnormalities
after being exposed to atrazine. (The reason, he thinks, may have something to do
with natural differences in the rates at which the frogs develop.)

Although Syngenta's current research is not, strictly speaking, an attempt to
replicate Hayes's work--the experiments involve alternative methods--Hayes says he
has full confidence that they will find the same adverse effect. Different methods
and different strains of Xenopus could result in somewhat different frequencies
and patterns of abnormal gonadal development or even no deformities at all. But,
Hayes says, he can think of no reason why the essential result would not be the
same. He also knows of no reason why the EPA will not continue to do nothing as
the testing moves on to another phase. "My view is that the EPA is never going to
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take action on atrazine," Hayes says.

Legally, the EPA needn't find a threat to human health to ban atrazine. Adverse
effects in the environment are sufficient for the agency to take action, and in
the view of many biologists it makes little sense to see humans in isolation from
the environment. The question of what direct effects, if any, atrazine has on
human health will be hard to answer, and will likely depend on inferences drawn
from studies of surrogate species. Such inferences are never certain. Vertebrate
toxicology is a kind of Russian roulette: Some species get lucky when they're
exposed to chemicals; some don't. Thalidomide~~the sedative that caused horrific
birth defects in human infants in forty-six countries half a century ago--was
believed safe because tests showed it had no effect on rats. In the very same
ecosystems where Tyrone Hayes has found abnormal northern leopard frogs, he has
also discovered that a close relative of that species--the plains leopard
frog--appears to be unaffected by atrazine. As is usually the case with
environmental contaminants, the real-world experiment is already up and running.

William Souder is the author of A Plague of Frogs and, most recently, Under a
Wild Sky: John James Audubon and the Making of The Birds of America, which was a
finalist for the 2005 Pulitzer Prize in biography.
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EXECUTIVE SUMMARY

tis a commonplace among divers and oceanographers
Ethat the ocean is no “silent world,” as Jacques
Cousteau had written, but an exceptionally noisy
place. Most whales and many other marine species
depend on sound as they hunt for food, detect preda-
tors, find mates, and maintain their awareness in the
darkness of the sea. Over the past century, however,
the acoustic landscape of the ocean has been trans-
formed by human activity. Some biologists have com-
pared the increasing levels of background noise in
many places off our coasts to a continuous fog that is
shrinking the sensory range of marine animals. Others,
concerned about a growing number of whale mortali-
ties linked to military sonar, have compared the effects
of intense sound to those of dynamite. Together these
analogies suggest the range of impacts that noise can
have: from Jong-term behavioral change to hearing
loss to death.

Since 1999, when the first edition of this report was
published, the scientific record and the public’s aware-
ness of the issue have grown with astonishing rapidity.
It has become increasingly clear that the rise of ocean
noise presents a significant, Jong-term threat to an
environment that is utterly dependent on sound. Our
purpose in this report is to review the science, survey
the leading contributors to the problem, and suggest
what might be done to reduce the impacts of noise on
the sea—before the proliferation of noise sources
makes the problem unmanageable.

THE RISE OF AN ENVIRONMENTAL PROBLEM
There is general agreement that hearing is probably
the primary sense of whales, dolphins, and other
marine species, as vitally important to them as seeing
is to us. Yet the acoustic environment is increasingly
overshadowed by a gamut of military, commercial,
and industrial sources: dredgers that clear the seabed
for ship traffic, pipelines, and structures; high explosives
for removing oil platforms and testing the seaworthi-
ness of military ships; pile drivers for construction;
harassment devices for fisheries; tunnel borers; drilling
platforms; commercial sonar; modems; transmitters;
and innumerable jet skis and power boats. In deep

water, background noise seems to be growing by

Defining the Problem

“Undersen noise pollution is like the death of a
thousand cuts. Each sound in itself may not be a
matter of critical concern, but taken all together, the
noise from shipping, seismic surveys, and military
activity is creating a totally different environment
than existed even fifty years ago. That high level of
noise is bound to have a hard, sweeping impact on
life in the sea. Regulating these sound sources can
be difficult, but one has to start somewhere. Every
breath we take is dependent on the ocean. And unless
we really understand how that vast system works
and take better care of it, it isn't just the ocean that's
in jeopardy. It's our whole future that's at stake.”

DR. SYLVIA EARLE, FORMER CHIEF SCIENTIST, NATIONAL
OCEANIC & ATMOSPHERIC ADMINISTRATION

about three to five decibels per decade in the band
occupied by commercial ships. In some areas near

the coast, the sound is persistently several orders of
magnitude higher than in less urbanized waters,
raising concerns about chronic impacts on marine life.

Among the leading contributors to the problem:

> Military active sonar systems put out intense sound
to detect and track submarines and other targets. Mid-
frequency tactical sonar, which is currently installed
on close to 200 American vessels and on the ships of
other navies, is linked to a growing number of whale
strandings worldwide. Low-frequency sonar, which
has proliferated rapidly over the last decade, can
travel hundreds of miles at intensities strong enough
to affect marine mammals. Navies are increasingly
using both types of systems (a list of which is

contained in the report) in coastal waters.

> High-energy seismic surveys are used by industry

to detect oil and gas deposits beneath the ocean floor.
Surveys typically involve firing airguns every few
seconds at intensities that, in some cases, can drown
out whale calls over tens of thousands of square miles.
The industry conducts more than 100 seismic surveys
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each year off the coast of the United States, and that
could increase significantly with the passage of the
Energy Policy Act of 2005, which mandates an inven-
tory of the entire U.S. outer continental shelf. Global
hot spots (which are mapped in the report) include
the Gulf of Mexico, the North Sea, and the west coast
of Africa.

» The low-frequency rumble of engines, propellers,
and other commercial shipping noise can be heard

in virtually every corner of the ocean. Over the last

75 years, the number of merchant ships has tripled,
and their cargo capacity (which relates roughly to the
amount of sound they produce) has increased steadily.
Some believe that the biggest ships will become faster
and larger still, possibly tripling in capacity, and that
their numbers will double over the next 20 to 30 years.
Increasingly, short hauls between ports could take
cargo ships nearer to shore—directly through coastal
habitat for many marine species.

That some types of sound are killing some
species of marine mammals is no longer a matter
of serious scientific debate. A range of experts, from
the International Whaling Commission’s Scientific
Committee to the U.S. Navy’s own commissioned
scientists, have agreed that the evidence linking
mass strandings to mid-frequency sonar is convincing
and overwhelming. Suspect strandings have occurred
off the Bahamas, the Canary Islands, the U.S. Virgin
Islands, North Carolina, Alaska, Hawaii, Greece,
Italy, Japan, and other spots around the world.
Some stranded animals have been found to suffer
bleeding around the brain, emboli in the lungs, and
lesions in the liver and kidneys, symptoms resembling
a severe case of decompression sickness, or “the
bends.” That these injuries occurred in the water,
before the animals stranded, has raised concerns that
whales are dying in substantially larger numbers than
are turning up onshore. Other sources of noise, such
as the airguns used in seismic surveys, may have
similar effects.

But to many scientists, it is the cumulative impact
of subtle behavioral changes that pose the greatest

Sounding the Depths II

potential threat from noise, particularly in depleted
populations: what has been called a “death of a
thousand cuts.” We know that sound can chase some
animals from their habitat, force some to compromise
their feeding, cause some to fall silent, and send some
into what seems like panic. Preliminary attempts at
modeling the “energetics” of marine mammals (the
amount of energy an animal has to spend to compen-
sate for an intrusion) suggest that even small altera-
tions in behavior could have significant consequences
for reproduction or survival if repeated over time.
Other impacts include temporary and permanent
hearing loss, which can compromise an animal’s
ability to function in the wild; chronic stress, which
has been associated in land mammals with suppression
of the immune system, cardiovascular disease, and
other health problems; and the masking of biologically
important sounds, which could be disastrous for
species, like the endangered fin whale, that are
believed to communicate over long distances.
Although marine mammals have received most
of the attention, there are increasing signs that noise,
like other forms of pollution, is capable of affecting
the entire web of ocean life. Pink snapper exposed
to airgun pulses have been shown to suffer virtually
permanent hearing loss; and the catch rates of had-
dock and cod have plummeted in the vicinity of an
airgun survey across an area larger than the state of
Rhode Island. Indeed, fishermen in various parts of
the world have complained of declines in catch after
intense acoustic activities, like oil and gas surveys
and sonar exercises, moved onto their grounds,
suggesting that noise is seriously altering the behavior
of commercial species. Other potentially vulnerable
species include brown shrimp, snow crabs, and the
giant squid, which is known to have mass stranded
in the vicinity of airgun surveys.

THE DOMESTIC AND GLOBAL RESPONSE

As yet, there is no domestic or international law to
deal comprehensively with ocean noise. The closest
approximation in the United States is the Marine
Mammal Protection Act (MMPA), which requires
those who would harm animals incidentally, as an
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unavoidable consequence of their business, to first
obtain permission from one of the wildlife agencies.
Congress dictated a precautionary approach to
management given the vulnerable status of many of
these species, their great cultural and ecological
significance, and the exceptional difficulty of
measuring the impacts of human activities on marine
mammals in the wild.

When it has come to ocean noise, however, the
MMPA’s mandate has not been fulfilled.

> Most of the leading contributors to the problem of
ocean noise are not currently regulated. With few
exceptions, the U.S. Navy has not sought to comply
with the MMPA on its sonar training exercises; oil
and gas companies often conduct surveys off Alaska
and in the Gulf of Mexico without authorization; and
commercial shipping remains entirely unregulated.
Lack of adequate funding is partly to blame, as is
the recalcitrance of some powerful noise producers;
but it can also be said that the agency with primary
authority, the National Marine Fisheries Service
(NMES), has tied its own hands, declining to use the

enforcement power available under law.

> Mitigation measures that could make the most
difference are generally not imposed. As concern

has mounted, scientists and policymakers have given
more thought about ways to prevent and mitigate

the needless environmental impacts of ocean noise.
Among the most promising measures are geographic
and seasonal restrictions and technologies that curb

or modify sound at the source. To date, however, regu-
lators have relied primarily on operational requirements,
such as visual monitoring, whose effectiveness—par-
ticularly for some of the most vulnerable species of
whales—is highly limited.

> Legal standards are increasingly being defined in ways
that limit the MMPA's effectiveness. The NMFS has
moved the threshold for regulatory action steadily
upward over the years without any breakthroughs
in research and, indeed, while studies on some species

would seem to lead in the opposite direction. And

vi
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changes that Congress has made to the threshold make
the Act more difficult to enforce.

» Cumulative impacts of ocean noise have not been
addressed in a meaningful way. This record is partly
due to the basic empirical difficulty of determining
when a population-level impact might occur, but also
to the fragmentation of the permitting process, which
relteves pressure on the agency to consider a broader
set of impacts.

But undersea noise is not just a national issue: It is a
global problem. Many noise-producing activities occur
on the high seas, a gray zone of maritime jurisdiction,
and both sounds and affected species have little respect
for boundaries. Fortunately, as scientific and public con-
sensus has crystallized around ocean noise, so has inter-
national recognition that the strategy for reducing it
must be regional and global. A number of international
bodies, including the European Parliament, the Inter-
national Whaling Commission’s Scientific Committee,
and several regional seas agreements, have begun to
address the problem, urging that nations work together.
Options range from the direct, comprehensive control
that a federal system like the European Union can exer-
cise; to the guidelines or regulations that specialized
bodies such as the North Atlantic Treaty Organization
and the International Maritime Organization can pro-
pose for certain activities; to the coordination that
regional agreements can bring, particularly to matters
of habitat protection. Unfortunately, the present U.S.
administration has opposed the international regula-
tion of active sonar, which may weaken its leadership
and standing on the broader issue of ocean noise.

THE WAY FORWARD
The mass strandings that have emerged over the last
several years are a wake-up call to a significant environ-
mental problem. We do not believe that an issue of this
complexity can or will be settled tomorrow. Yet now is
the moment when progress is possible, before the prob-
lem becomes intractable and its impacts irreversible.
With this in mind, NRDC recommends that the
following steps be taken:
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» Develop and implement a wider set of mitigation
measures. Regulatory agencies in the United States,
the NMFS and the Fish and Wildlife Service, should
move beyond the inadequate operational require-
ments that are currently imposed and develop a
full range of options, particularly geographic and
seasonal restrictions and technological {(or “source-
based”) improvements.

» Build economies of scale. Agencies should use
programmatic review and other means to develop
economies of scale in mitigation, monitoring, and
basic population research. In conducting program-
matic review of noise-producing activities, the
agencies should take care to make threshold miti-
gation decisions early in the process and to allow
public participation at every stage, as the law requires.

» Improve enforcement of the Marine Mammal Protection
Act. The NMES should exercise the enforcement
authority delegated by Congress under the Act to
bring clearly harmful activities, such as sonar exercises
and airgun surveys, into the regulatory system and
should adopt process guidelines to ensure that an
arm’s length relationship is maintained with prospective
permittees. And Congress should add a “citizen-suit”
provision to the MMPA, which would empower the
public to do what, in some cases, the regulatory agen-
cies will not.

vii
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» Increase funds for permitting and enforcement. The U.S.
Congress should increase the NMFS’s annual budget
for permitting and enforcement under the MMPA.

> Set effective standards for regulatory action. So that
the MMPA can serve the protective role that Congress
intended, the act’s standards for “negligible impact”
and behavioral “harassment” should protect the
species most vulnerable to noise, ensure that major
noise-producing activities remain inside the regulatory
system, and enable wildlife agencies to manage
populations for cumulative impacts.

» Establish a federal research program. Congress should
establish a National Ocean Noise Research Program
through the National Fish and Wildlife Foundation,

or similar institution, allowing for coordination, reli-
ability, and independence of funding. A substantial
portion of the budget should be expressly dedicated
to improving and expanding mitigation measures.

» Commit to global and regional solutions. The United
States and other nations should work through special-
ized bodies such as the International Maritime Organi-
zation to develop guidelines for particular activities like
shipping noise; through regional seas agreements to
bring sound into the management of coastal habitat; and
through intergovernmental regimes, like the European
Union, to develop binding multinational legislation.



CHAPTER 1

THE RISE OF OCEAN NOISE

ne bright March morning in 2000, Ken Balcomb

O awoke to find a Cuvier’s beaked whale stranded
in the shallows behind his house in the Bahamas. In
a way it was a fortuitous landing, for Balcomb was no
newcomer to whale rescues. He was a marine biologist
who had, in fact, pursued this very species off the
Bahamian coast for almost ten years. He knew as well
as anyone how uncommon it is even to glimpse these
animals, which spend their lives diving on the con-
tinental shelf, and how extraordinary it is for one to
strand. The biologist and his colleagues labored for an
hour that day coaxing their discovery back to deeper
water. Several times they succeeded in pointing it
away from the beach, but it kept circling around,
disoriented. When at last the whale was on its way,
Balcomb’s cell phone began to ring. Another beaked
whale was reported to have come ashore, one mile
south at Rocky Point.? By the end of the day, more
than a dozen of these rare creatures, plus two whales
of a completely different family, would be found
stranded over hundreds of miles of beach in the
northern islands.2

If every major environmental issue has a turning
point, a moment when its significance becomes too
apparent to ignore, that moment for the issue of ocean
noise came in Ken Balcomb’s backyard in the Bahamas.
For it was soon discovered that the strandings there
had been caused by military active sonar, a source of
intense, mid-frequency sound.? Suddenly more money
was available for research, and more and more people,
including scientists, regulators, the media, and the
public, began to pay attention to the problem. In 2004,
four years after the whales came ashore, the Scientific
Committee of the International Whaling Commission
(IWC)—one of the world’s preeminent groups of

whale biologists—would report that ocean noise
poses a significant and growing threat to populations

of marine mammals.*

NO SILENT WORLD

Keep your eyes open the next time you dive. Just as
you submerge, you'll see the horizon contract sharply.
If the sea is calm and the water clear, you might see
90 or a 100 feet ahead, but if it's riled by wind your
perspective might be limited to a fraction of that
distance, maybe a few body lengths, just far enough
to see the fins and suits of your fellow divers. At

20 feet below, the ocean can appear to humans, as

to all species that rely mainly on sight for navigation,
as a dark and boundless fog. Another 100 feet and it
can seem like starless night.

Some 50 million years ago, the ancestors of our
modern whale and dolphin (the cetaceans) withdrew
from the land back into the sea, accomplishing one of
the more extraordinary turnabouts in evolution. Along
the way, they had to adapt themselves to the sea’s per-
ceptual challenges.? Their ability to see was severely
limited by the darkness and turbidity of the water
(under most conditions a mature great whale cannot
even see its own flukes), and their sense of smell was
too poorly developed to work over a sufficiently large
range.® The answer that evolution provided to their
perceptual difficulty appears to have been hearing:
They compensated for lack of sight by altering the
way they hear.

In place of the thin, pneumatic film that lines the
terrestrial middle ear, the first cetaceans grew a thick,
fibrous mantle that insulated them from the intense
pressures they would experience on dives. And within
the inner ear, in the conch-shaped spiral at the center



NATURAL RESOURCES DEFENSE COUNCIL

of hearing, some evolved features that could read a
spectrum of sounds inaudible or barely audible to
most land-based animals.? As with many evolutionary
adaptations, these changes in the cetacean ear exploited
a feature of the physical envirorunent: the great efficiency
of water as a carrier of sound. If light propagates poorly
beneath the surface, sound travels easily, roughly five
times faster and many times farther than in air.

Low-frequency sound can travel very great dis-
tances in seawater, so it should not surprise us from
an evolutionary point of view that some marine mam-
mals regularly produce sounds below 1,000 Hertz
(Hz), in the lower register of human hearing. The
endangered blue whale, the largest creature on earth,
is known to produce loud, long infrasonic moans.
Another great whale, the fin whale, emits a string of
steady pulses at the absolute human threshold of
sound—a call heard with such ubiquity that for years
divers mistook it for the creaking of the ocean floor.®
It has been suggested that the calls of these and other
baleen whales might form the basis of vast oceanic
networks, linking animals traveling singly or in small
pods hundreds or even thousands of miles apart.’

Most impressive of all marine mammal sounds,
perhaps, are the “songs” of the humpback whale,
which are organized like birdsong into phrases and
themes that change continually over time. A complete
cycle may run as long as a concerto.® Some specialists
believe that they are meant to convey salient facts
about the singer’s reproductive fitness—his species,
sex, location, and willingness to mate—to interested
females miles away.!!

The uses to which marine mammals put their
sophisticated hearing are only partly known, but what
evidence we have suggests enormous variety, a set
of crucial roles played throughout the life cycle. Many
species are dependent on sound for their food, most
famously the dolphins and porpoises that use the fine
echoes from their high-pitched clicks to hone in on fish
and other prey.? Some species are thought to rely on
sound to navigate, such as the bowhead whales north
of Alaska that may listen for echoes to avoid thick
floes of ice in their migration path.)® We know that
sound binds pups and calves to their mothers, helps
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“I've spent much of my life in the sea. A long time
ago, my father said this was "a silent world.” We
now know it is far from silent. In fact, this world
is home to whales and dolphins that depend on
sound to communicate, to find food, to find mates,
and to nqvigate. I'm very concerned that sound is
being used for industrial, scientific, and military
purposes at such high intensities that it may be
harming whales and dolphins. The oceans are
becoming more and more polluted by sound from
many sources. Each additional insult further
undermines the quality of the ocean environmennt
for its residents.”

JEAN-MICHEL COUSTEAU, FOUNDER AND PRESIDENT,
OCEAN FUTURES SOCIETY

animals find their mates, aids them in avoiding preda-
tors and other dangers, and, in general, enables them
to negotiate a world that is largely unavailable to
sight.’* Virtually every activity of biological signifi-
cance to marine mammals (at least while they are
underwater) depends on their ability to hear.

And they are not the only ocean species that have
evolved in this direction. Though the architecture of
their ears may differ, fish are equipped, like all verte-
brates, with thousands of tiny hair cells that vibrate
with sound, making it intelligible to the brain; and
unique to them is an organ called the lateral line, a
band of sensory cells running the length of the body
that can pick up sound at low frequencies.’® Fish use
sound in many of the ways that marine mammals do:
to communicate, defend territory, avoid predators,
and, in some cases, locate prey.?* Some species of reef
fish, which spend the early part of their lives in open
water, use sound to locate the reefs that they will
eventually make their home.” The males of a species
known as the plainfin midshipman put out a low hum
to let the females know they're available.!®

There is general consensus that, in the darkness of
the ocean, marine mammals and perhaps other species
have come to rely on hearing as their primary sense.!
Audition is as integral to their health and welfare as

vision is to ours.
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UNDERSEA NOISE POLLUTION
Unfortunately, over the past hundred years, the songs
of whales have increasingly been joined by human
noise: the drone of ship propellers and ship engines,
the blast of seismic airguns prospecting for oil, the
intense rumble and whine of military active sonar.
These and other human enterprises can be heard in
virtually every corner of the ocean, from the Russian far
east to the Gulf of Mexico to the Mediterranean Sea.
Suppose that you submerged a powerful
transmitter in waters off the California coast and
rigged it to produce deep, bass notes at high volumes.
How far might those sounds travel? Easily hundreds
of miles, given the slow rate at which noise can
attenuate in water; perhaps thousands, were they to
enter one of the ocean’s natural sound “channels”,
which concentrate and carry noise like ducts made of
metal or concrete.’ The genius of water as an acoustic
medium was demonstrated in clear terms in 1991,
when scientists broadcast a loud, foghorn-like signal
off Heard Island, a remote spot south of Australia. The
signal traveled within a sound channel through the

TABLE 1.1
Comparison of Some Major Sources of Undersea Noise
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Indian Ocean and up into the Pacific Ocean, finally
reaching a receiver off Coos Bay, Oregon, some three
hours later. A “sound heard round the world,” it was
called at the time.2!

Not all sounds carry as far, of course. In general,
the higher a signal goes in pitch, the quicker it is
absorbed by seawater. Noise in the mid-frequency
range, a part of the spectrum we tend to associate
with human speech, certainly can’t span the globe
like the tones produced at Heard Island, though it
can still travel far enough to cause whales to strand
tens of miles away.?? Sounds of higher {requencies,
including those that are too high-pitched for humans
to hear, affect marine mammals only at shorter
distances.?? But every source of intense noise in the
ocean leaves an environmental footprint.

Just how quickly the noise level is rising depends
on where you are. In deep water, at some distance
from the coast, background noise seems to be growing
by about 3 to 5 decibels per decade in the band
occupied by commercial ships. One researcher found a
15-decibel boost between the years 1950 and 1975

Sound Source Pressure Level

*
Duration—

Frequency (kHz) Direction

* ¥

Ship Shock Trial 299 decibels (peak)

(10,000 Ib. TNT)

10 milliseconds

Broadband, with
most energy in the
low frequencies

Omni-directional

Airgun Array

235-259 decibels
(effective peak)

20-30 milliseconds,
repeated approx. every

Broadband, with
most energy <

Pointed at ocean floor

10 seconds 0.3 kHz
Low-Frequency Military Sonar 235 decibels (effective) 6-100 seconds, repeated 0.1-0.5 kHz Pointed into water
(SURTASS LFA) every 6—15 minutes column
Mid-Frequency Military Sonar 235+ decibels 0.5-2 seconds, repeated 2.6-3.3 kHz, Pointed into water

(AN/SQS-53C system)

every 28 seconds

centered at 2.9 kHz

cofumn

Supertanker

185-190+ decibels
(effective)

Continuous

Broadband, with
most energy in the
low frequencies

Omni-directional

Acoustic Harassment Device

190-205 decibels

0.5-2 seconds, repeated
every few seconds

8-30 kHz, usually
narrowly focused

Omni-directional

Acoustic Deterrence Device
(NMFS-regulated)

132 decibels

300 milliseconds, repeated
every few seconds

8-12 kHz, centered
at 10 kHz

Omni-directional

Source: Adapted from Hildebrand {2004), Richardson et al. (1995), Navy (2001}, Navy and Commerce (2001}
*The durations noted here are for sounds measured near the source. Certain features in the marine environment can cause even brief signals to travel in such a

way as to seem almost continuous.

**It is customary to report pressure levels as an average, measured over the-positive length of a sound wave, but where the wave is particularly short, as in the
case of an explosion or an airgun pulse, “peak” levels are commonly used. Levels marked “peak” in this chart denote the sound's maximum pressure, not an
average. “Effective” levels are used for technologies with multiple sources of sound, like arrays of airguns or sonar transducers, and give a sense of how strong
they seem when measured beyond the point where their sound waves converge.
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alone.? He predicted that the trend would slacken
in the waning years of the 20th century, but a recent
study off the California coast suggests that the pace
remains reasonably strong, rising by about one order
of magnitude in the lowest frequencies over 25 years.?®
To gauge the extent of the problem, biologists have
frequently called for the production of a noise “budget,”
which would itemize the energy going into the water
on an oceanic, regional, and local scale.?6 Some areas

for some species are surely becoming nonviable. In

Comparing undersea noise with the noise in our own
environment is tricky business, and the trouble begins
with terminotogy, with what some acousticians have
called “the elusive decibel.” Technically speaking, the
decibel is not a unit of measurement. It does not repre-
sent anything in the physical world, as a yard once
signified the distance between the nose and thumb of
whoever sat upon the throne of England. Like a cipher,
the decibel acquires meaning indirectly, by its refer-
ence 1o a standard that in turn represents the world.

None of this would matter if decibels were always
based on the same standard. But the standard that
scientists use to measure sound in water differs from
the one used to measure sound in air. To simplify mat-
ters, all decibel levels cited in this report (except as
noted) have been gauged to 1 micro-Pascal (1 pPa),
the standard reference pressure for waterborne sounds,
rather than to 20 micro-Pascals (20 pPay), the standard
for atmospheric sounds. For practical purposes, this
means that you will have to subtract 26 decibels from
the figures given here to begin to draw comparisons with
noise in air. So the 200-decibel roar of a supertanker
becomes a 174-decibel rumble—less impressive per-
haps, but still about as strong as a commercial jet at
takeoff, measured about three feet away.

What, then does, the decibe} accomplish? Much as
the Richter scale does for earthquakes, the decibel
scale expresses sounds logarithmically, in increasing
orders of magnitude. It enables us to compare sounds
of radically different intensities, from a quiet breeze to
a nuclear explosion, without having to manage long
arrays of zeros. For example, the acoustic difference
between a “pinger” {a deterrent used by fisheries) and
the Navy’s standard mid-frequency sonar system can
be expressed as a difference of 100 decibels, although
in fact the Navy's transmissions are roughly 10 billion
times more intense.
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some places near the coast, in gulfs, bays, and harbors,
for example, the noise is persistently several orders of
magnitude higher than in less urbanized waters, raising
concerns about chronic impacts on marine animals.?”

The most common human-made source of low-
frequency ocean noise is shipping. A century and a half
ago, when ships were wind-powered, the schooners
and clippers of the U.S. merchant marine hardly gen-
erated any noise at all, and the sea was a significantly
quieter place.?8 All that changed with the advent of the
propeller engine. A modern-day supertanker cruising
at 17 knots (roughly 20 miles per hour) fills the fre-
quency band below 500 Hz with a steady blare, reach-
ing source levels of 190 decibels or more.? Its approach
can easily be heard a day ahead of its arrival. Midsize
ships such as tugboats and ferries produce sounds of
160 to 170 decibels in the same range.*® The cumulative
output of all these vessels—tens of thousands of con-
tainer ships and tankers, ocean liners and motor boats,
icebreakers and barges—is the drone that has raised
the background level of noise throughout much of the
world’s oceans and radically altered the acoustic
landscape in some areas near the coasts.

But ships are not the only sources of undersea
noise. To detect oil and gas deposits beneath the ocean
floor, most companies rely on the explosive power of
airguns, arranged in rows behind a small ship. The
guns fire at short intervals, discharging tens of
thousands of blasts powerful enough to ricochet off
layers of sedimentary rock deep within the seabed,
thousands of feet below. A large-scale airgun array can
produce sounds above 250 decibels—about the loudest
noise that humans produce short of dynamite.3! The
dredging that is necessary to lay undersea pipelines
and maintain shipping lanes for tankers generates
continuous, broadband noise, especially in the low
frequencies. Still more noise is produced by a gamut
of sources during the production phase itself and con-
cludes with the use of high explosives for platform
removal.?? Each year more than 100 seismic surveys
take place off the coast of the United States, and that
number could increase significantly with the passage of
the Energy Policy Act of 2005, which mandates that an
inventory be taken of the entire outer continental shelf.33
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But the source of ocean noise that has generally
inspired the most concern is high-intensity active
sonar, which has been linked to a growing number
of whale strandings in the Bahamas and elsewhere.
Mid-frequency tactical sonar, used by the world's
navies for detecting and tracking submarines, is
currently installed on close to 200 American sub-
marines and surface ships; other systems are deployed
by air or are dropped into the sea on buoys.?* Most of
the world’s modern navies have one or another mid-
frequency system in their fleets. At the cutting edge of
sonar technology are the long-range, low-frequency
systems that have proliferated rapidly over the last
decade. The U.S. Navy’s entry, known as SURTASS
LFA (LFA stands for Low Frequency Active), was
commissioned in the mid 1980s and deployed for the
first time just three years ago. Two ships equipped
with LFA are currently sweeping the northwest Pacific
Ocean with low-frequency sound that can travel for
hundreds of miles at intensities strong enough to affect
marine animals.3

Military active sonar, seismic airguns, and commer-
cial ships have frequently been identified in both the
scientific and policy literature on noise as sources of
serious concern.’® But they are joined by many others:
dredgers that clear the seabed for ship traffic, pipe-
lines, and structures; high explosives for removing oil
platforms and testing the seaworthiness of military
ships; pile drivers for construction; harassment devices
for fisheries; tunnel borers; drilling platforms; com-
mercial sonar; modems; transmitters; and innumerable
jet skis and power boats.

The upward trend in undersea noise pollution
shows no sign of abating. On the contrary, as inter-
national trade expands and military hardware prolifer-
ates, and as decisions are made to extract more and
more resources from the sea, the ambient level of noise
in the oceans will continue to rise. One leading panel
of whale biologists, the Cetacean Specialist Group of
the IUCN-World Conservation Union, observed that
the trend is unlikely to reverse itself over the next
century unless serious steps are taken.3” What effect all
of this will have on marine life and marine habitat is a
matter of increasing concern.
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SOUND EFFECTS

More than one researcher has told the story of being at
sea, listening through underwater microphones, or
hydrophones, and finding that the whale calls they
came to hear were barely audible over the din of
industrial noise. How then, one might ask, are the
whales managing to hear each other? Some biologists
have compared the increasing levels of background
noise in many places off our coasts to a continuous fog
that is shrinking the sensory range of marine animals.
Others, concerned about the acute injuries and deaths
linked to active sonar, have compared its effects to
those of dynamite. That such disparate metaphors
have been used is an indication of the range of impacts
that noise can have on life in the sea. (See Table 1.2.)

As a general rule, the nature and severity of any
acoustic disturbance will vary with the animal’s
distance from the source. Near the center, where
the noise is most intense, the impacts are direct and
extensive, like dynamite: acute physiological damage
and even death may occur if the source is strong
enough. Farther out, as the noise attenuates, the
character of its impact changes, grading downward
through degrees of hearing loss and behavioral
change, where it can take on the properties of a
debilitating fog. One might depict the entire range
of acoustic influence as a series of concentric rings
radiating outward, not unlike the models tacticians
devise for calculating the effects of shock waves. Not
every creature within those rings will suffer harm:
much depends on the specific characteristics of the
sound, how it travels through the water forming
beams and shadow zones, and on the sensitivity of
the animal at critical frequencies. But following this
scheme, one can begin to visualize the range of
potential damage that undersea noise can incur.%

We know certain factors can complicate the situa-
tion and make matters worse. Beaked whales, and
perhaps other species as well, don’t seem to obey
the rules about physical injury and, for reasons that
are as yet unclear, suffer severe and probably lethal
trauma at much greater distances and lower intensities
than anyone would expect. Other species, like
the harbor porpoise, are notoriously sensitive to
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anthropogenic noise and will flee tens of miles to
escape it, endangering themselves in the process.
Geography is another confounding factor. A rocky
seafloor can cause sound to reverberate, turning a
brief, if intense, signal into a virtually continuous din,
and features like bays and channels can create traps
for marine mammals, leading them to strand as they
run from a sound field. Biologists have only begun to
investigate the harm that a powerful noise source can
do in the wild.

Lethal Impacts
On September 25, 2002, a group of marine biologists
was vacationing along the Isla de San Jose in Baja,
California, when they spotted two rare beaked
whales lying along a strand of beach. The whales
had not been dead long. Local fishermen had seen
them come to shore the previous morning and had
tried without success to push them back to sea.
Hoping to preserve the bodies, the biologists
quickly jumped on their radio and managed to
hail a research boat that was swinging just past
the island to the south. Remarkably, the boat was a
seismic vessel operated by Columbia University. It
was streaming behind it an unusually large array of
airguns, and it had been heading close towards the
island, firing several times a minute, on the morning
the whales stranded.®

Meanwhile, more than 5,000 miles away in the
Canary Islands, beaked whales of three different
species were turning up on the beaches of Lanzarote
and Fuerteventura. Tourists looked on as rescuers
from a local stranding network struggled to keep
the animals cool and wet; behind them along the
horizon were warships from a naval exercise that
was taking place offshore. When the whales died,
their bodies were rushed to the University of Las
Palmas de Gran Canaria, yielding some of the best
evidence to date of the damage caused by active
sonar?! For many observers, the concurrence of
two beaked whale strandings on the very same
day, in different parts of the world, only begged
the question of how serious and widespread the

noise problem had become.
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“We would like to state at the outset that the
evidence of sonar causation is, in our opinion,
completely convincing and that therefore there is
a serious issue of how best to avoid and minimize
future beaching events.”

THE JASON GROUP, A GROUP OF EXPERTS THAT
REPORTS TO THE PENTAGON ON DEFENSE AND
SCIENCE ISSUES, IN A 2004 REPORT COMMISSIONED
BY THE U.S. NAVY

Mass strandings of whales are by far the most
dramatic impacts attributed to ocean noise. They upset
communities and trigger investigations, and explain-
ing them has become the focus of a considerable
amount of scientific effort. It is helpful to be clear
about what we do and do not know.

Is sonar killing whales? That some types of active sonar
are killing some species of marine mammals is no
longer a matter of serious scientific debate. Beaked
whales, a group of rarely seen, deepwater species,
seem acutely vulnerable to the effects of mid-
frequency sonar; and there is now a long and growing
list of incidents in which these species (and sometimes
others) come to shore and die while naval exercises
unfold in the distance. Suspect strandings have
occurred in Greece, during the trial of a NATO sonar
system; on the islands of Madeira and Porto Santo,
during a NATO event involving subs and surface
ships; in the US. Virgin Islands, during a training
exercise for Navy battle groups; in the Bahamas, the
Canaries, Japan, Alaska, and other spots around the
world. (See Table 1.3.) On several occasions, bodies
have been recovered in time to give evidence of
acoustic frauma.

When you take the plain coincidence of mass
strandings with sonar use, add to it the extraordinary
quality of these events (only a few beaked whale
species are known to naturally strand in numbers),
and top it off with a suite of physical evidence
garnered over several years, the pattern is undeniable.

In a recent symposium at the International Whaling
Commission, more than 100 whale biologists con-
cluded that the association between sonar and beaked
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TABLE 1.2
Potential Impacts of Sound in the Marine Environment
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Impact Type of Damage Possible

Physiological
Non-auditory

Auditory

Damage to body tissue (e.g., internal haemorrhaging, rupture of lung tissue)
Embolism (and other symptoms consistent with decompression sickness, or “the bends”)

Gross damage to the auditory system (e.g, rupture of the oval or round window on the threshold of the inner

ear, which can be lethal; rupture of the eardrum)

Stress-related Compromised viability of individual

Decrease in reproductive rate

Vestibular effects (i.e., resulting in vertigo, disequilibrium, and disorientation)
Permanent hearing loss (known as permanent threshold shift, or PTS)
Temporary hearing loss (known as temporary threshold shift, or TTS)

Suppression of immune system and vulnerability to disease

Behavioral e Stranding and beaching
o Interruption of normal behaviors such as feeding, breeding, and nursing
¢ Loss in efficiency (e.g., feeding dives are less productive. mating calls are less effective)
¢ Antagonism toward other animals
¢ Displacement from area (short-term or long-term)
Perceptual e Masking of communication with other members of the same species
e Masking of other biologically important sounds, such as the calls of predators
» Interference with the ability to acoustically interpret the environment
» Interference with food-finding
Chronic » Cumulative and synergistic impacts
e Sensitization to noise, exacerbating other effects
¢ Habituation to noise, causing animals to remain near damaging levels of sound
Indirect effects » Degradation of habitat quality and availability

* Reduced availability of prey

Sources: Adapted from Simmonds & Dolman (2004) and Dinter (2004), and supplemented by Fernandez et al. (2005) and other recent findings.

whale deaths “is very convincing and appears over-
whelming.”#2 Back in the United States, a report
commissioned by the Navy said much the same thing.
“We would like to state at the outset,” the authors
wrote (all of them experts in bicacoustics and under-
water physics), “that the evidence of sonar causation
is, in our opinion, completely convincing and that
therefore there is a serious issue of how best to avoid
and minimize future beaching events.”# Other
scientific bodies have reached the same conclusion.
The case against airguns is not nearly so extensive,
but has raised strong concerns nonetheless.*>

What is causing the whales to die? The picture that
many have in mind when they imagine a sonar
stranding is of whales panicking and driving
themselves to shore. That was certainly our pre-
sumption when we wrote, in 1999, that whales had
fatally beached themselves during a NATO exercise
as though they had all suddenly taken flight.* But

the physical evidence recovered from strandings since
then has led in an unexpected direction. Although

the whales that stranded in the Bahamas and the
Madeira Archipelago looked healthy enough, on
closer observation it became clear that they were
bleeding around the brain (and, in the case of the
Bahamas animals, in other parts of the body as well).#
These were not superficial cuts or abrasions, the sort
of injuries that one regularly sees in stranded animals;
they almost certainly happened while the whales were
still in the water.

Then the September 2002 strandings in the
Canaries added a new wrinkle. According to a
report in the journal Nature, the Canary whales—
while showing the same bleeding as their prede-
cessors—also disclosed a host of tiny emboli, or
bubbles, in their lungs, and lesions in their livers,
lungs, and kidneys.* Remarkably, the bubbles and
lesions suggested nothing so much as a severe case

CONTINUED ON PAGE 10
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TABLE 1.3
Mass Strandings Coincident with Naval or Seismic Activities
Location Date Species Found Circumstances References
Alaska (Gulf of June 2004 Beaked whales (6) Coincides with naval exercise Northern Moore & Stafford 2004
Alaska) Edge04
Bahamas Mar. 2000 Blainville’s beaked whales Coincides with transit of Navy vessels using Commerce & Navy 2001;
(3), Cuvier's beaked mid-frequency sonar {AN/SQS-53C and Balcomb & Claridge
whales (9), unspec. AN/SQS-58); tissue analysis shows lesions 2001
beaked whales (2), minke consistent with acoustic pathology
whales (2)
Brazil {Abrolhos June-Oct. Humpback whales (8} Strandings are correlated with opening of Engel et al. 2004
Banks) 2002 area to oil exploration
Canary Is. Feb. 1985 Cuvier's beaked whales, Coincides with naval maneuvers observed Simmonds & Lopez-
Gervais' beaked whale off coast Jurado 1991; Martin
(10-12 total) etal. 2004
Nov. 1988 Cuvier's beaked whales Coincides with navai exercise FLOTA 88 Simmonds & Lopez-
(3), northern bottienose Jurado 1991; Martin et
whale (1), pygmy sperm al. 2004
whales (2)
Oct. 1989 Blainville’s beaked whales Coincides with naval exercise CANAREX 89 Simmonds & Lopez-
(2), Cuvier's beaked durado 1991; Martin et
whales (154}, al. 2004
Gervais’ beaked whales (3)
Dec. 1991 Cuvier's beaked whales {2) Coincides with naval exercise SINKEX 91 Martin et al. 2004
Sept. 2002 Blainville's beaked whales, Coincides with naval exercise NEOTAPON Jepson et al. 2003;
Cuvier's beaked whales, 2002; tissue analysis of beached whales Martin et al. 2004
Gervais’ beaked whales reveals emboli and other symptoms
(14+ total) suggestive of decompression sickness
July 2004 Cuvier's beaked whales (4} Coincides with naval exercise MAJESTIC A. Fernandez, pers.
EAGLE 04; animals partly decomposed, but comm. (2004)
tissue analysis suggests emboli simitar to
those seen in Sept. 2002 strandings
Galapagos ls. Apr. 2000 Cuvier’'s beaked whales (3) Coincides with operations of seismic Gentry 2002
research vessel, though with vessel 500km
distant from stranding site
Greece May 1996 Cuvier’s beaked whales Coincides with NATQ trial of low- and mid- A. Frantzis 1998; NATO
{12) frequency sonar system (TVDS); strandings SACLANT Undersea
are highly correlated with sonar use; Research Center 1998
subsequent NATO investigation rules out all
other physical environmental causes
Sept.-0Oct. Cuvier's beaked whales (9) Coincides with naval activity NATO SACLANT
1997 Undersea Research
Center 1998; A. Frantzis
2004
Gulf of Sept. 2002 Cuvier's beaked whales (2) Closely timed with approach of seismic Hildebrand 2004
California research vessel
Hawaiian Is. July 2004 Melon-headed whales Coincides with naval exercise RIMPAC 04; Navy 2004; M. Kaufman
{(approx. 200} like other strandings listed here, an 2004a
extraordinarily unusual event
Italy May 1963 Cuvier's beaked whales Coincides with naval exercises IWC 2004
(15}
Japan Mar. 1960 Cuvier's beaked whales (2} Strandings are highly correlated with Brownell et al. 2004
(Sagami and Mar. 1963 Cuvier's beaked whales presence of U.S. naval base at Yokosuka; (based on Japanese
Suruga Bays) ‘ (8-10) researchers conclude that the record stranding record}
— strongly suggests a relationship between
Feb. 1964 Cuvier’s beaked whales (2) | Navy acoustics and mass strandings of
Mar. 1967 Cuvier’'s beaked whales (2) beaked whales off Japan
Jan. 1978 Cuvier's beaked whales (9}
Oct. 1978 Cuvier's beaked whales (4}
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TABLE 1.3 (continued)
Mass Strandings Coincident with Naval or Seismic Activities
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Location Date Species Found Circumstances References
Nov. 1979 Cuvier’s beaked whales
(13)
July 1987 Cuvier's beaked whales (2)
Feb. 1989 Cuvier's beaked whales (3)
Apr. 1990 Cuvier’s beaked whales (6)
Madeira Is. May 2000 Cuvier’'s beaked whales (3) Coincides with NATO exercise using surface L. Freitas 2004
vessels and submarines; necropsies show
hemorrhaging consistent with resuits from
_Bahamas strandings from same year
North Carolina Jan. 2005 Pilot whales (31), pygmy Coincides with ESGEX exercises and other Investigation in progress;
{Outer Banks) sperm whales (2), minke sonar use; tissue scans show hemorrhaging | see M. Kaufman 2005b
whale (1) in pygmy sperm whale and pilot whale
consistent with other stranding events
Virgin islands Oct. 1999 Cuvier's beaked whales (4) Coincides with COMPTUEX exercise; NMFS 1999, 2002;
strandings on St. Thomas, St. John, and Mignucci-Giannoni et al.
St. Croix 2000
Washington May 2003 Harbor porpoises (as many Coincides with transit of Navy vessel NMFS 2004, 2005

(Puget Sound)

as 11)

operating mid-frequency sonar
(AN/SQS-53C)

Sources: See list at close of Endnotes, page 75.
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Members of a stranding team
examine one of the beaked whales
that died in the Canary Islands, in
September 2002. The investigation
yielded some of the best evidence
to date on the damage done by
active sonar.

of decompression sickness, or “the bends,” to which
it was previously thought that deep-diving marine
mammals were immune.#

Humans suffer from the bends when bits of gas
precipitate out of the blood, forming bubbles that
can riddle organ tissue and block the passage of
oxygen. In marine mammals, the sequence of events
that could lead to such trauma remains uncertain.
Panic might force the whales too rapidly to the
surface, causing bubbles to form, or it might push
them to dive sooner than they should, before they
can eliminate the nitrogen they’ve accumulated on
previous descents.’) Some scientists believe that the
sonar itself could activate the bubbles, which would
expand to devastating effect as the whales rose to the
surface.s! Or perhaps both behavior and physiology
are to blame .52 All of these ideas are plausible.
Regardless, enough papers have been produced in
support of the bends hypothesis—papers on dive
behavior, veterinary pathology, and bubble growth—
to make it the dominant theory in the field.>*® Of
course it would be a mistake, should the theory
prove correct, to assume that every animal that
strands from sonar is a victim of decompression sick-
ness. Some may die simply because the noise dis-
orients them, for instance. There are many possible

pathways to the beach.™
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Because we don’t know exactly how sonar kills

whales, we can’t say that the problem is limited to
mid-frequency sources or, for that matter, to sonar.
Experts believe that low-frequency sound can activate
and spur the growth of nitrogen bubbles just as easily
as mid-frequency sound; and events like the death of
those two beaked whales in Baja naturally raise the
stakes.” If low frequencies do prove injurious, the
consequences for some species could be profound,
particularly as long-range sonar proliferates among
our allies and as airguns move into the deeper waters

that beaked whales prefer.

How many whales are dying? The global magnitude of
the problem is simply not known. To begin with, much
of the world lacks networks to identify and investigate
stranding events, and even in countries with estab-
lished response teams, only a fraction of all strandings
are reported. Naturally animals that die at sea are even
more difficult to detect, since many species quickly
sink beneath the water. According to scientists at

the National Marine Fisheries Service (NMFS), the
government agency charged with the protection of
marine mammals, most Cuvier’s beaked whale casual-
ties are bound to go undocumented because of the
remote siting of sonar exercises and the small chance
that a dead or injured animal would actually strand .

VIiDAL MARTIN, SECAC
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Odds are that the mass mortalities we have seen
represent only a snapshot of a larger problem.

That beaked whales are suffering injury in larger
numbers than are turning up on shore would be
consistent with one of the most disturbing findings
from the Bahamas, the only stranding event for which
baseline survey data are available. Since the Navy
passed through in March 2000, the cohort of Cuvier’s
beaked whales that had been photo-identified and
recorded for years has virtually disappeared, leading
researchers to conclude that nearly all of the animals
died of physical injury or, at the very least, were
driven to permanently abandon their habitat.’ Five
years later, the species is slowly returning, but sight-
ings are still far below what they had been.® Although
not much is known about beaked whale ecology, the
latest research suggests that some Cuvier’s whales
might aggregate in small populations, taking up resi-
dence along the edges of the continental shelf.50 What
scientists fear is that, under the right conditions, even
the transient sweep of a sonar vessel or other source
could devastate a local population.s! In the Bahamas,
that is precisely what appears to have happened.

Paradoxically, the focus on beaked whales may
have caused us to undercount the impacts of noise on
other species. Mass strandings of beaked whales first
attracted notice because of their strangeness and rarity.
When a biologist sees numbers of these animals come
ashore in a single day over long stretches of beach,
he can rest assured that he is witnessing something
unusual; but species that strand more commonly tend
not to raise the same alarm bells.

Now that is beginning to change. Biologists have
noted that both minke whales and pygmy sperm
whales have beached along with beaked whales,
and other species have had what may have been
their own run-ins with sonar.f2 Last year, for example,
200 melon-headed whales appeared one morning
in Hanalei Bay as active sonar blared some 25 miles
offshore.%3 And as we go to press in November 2005,
pathologists in North Carolina are investigating
a mass stranding of three species along the Outer
Banks—an event that could yield the first physical
evidence of acoustic trauma in cetaceans other than

11

Sounding the Depths II

beaked whales.6 If the bends theory proves correct,
deep divers such as sperm whales would presumably
be among the most vulnerable.s5

So this is what we know. We know that beaked
whales, especially Cuvier’s beaked whales, are acutely
vulnerable to some types of active sonar, and we are
beginning to find that other species may be vulner-
able, too. We know that mid-frequency signals can
cause serious injury and death (and at levels of
exposure far below those we’d expect to cause
permanent hearing loss), and there is good reason to
believe that at least some low-frequency sounds can
do the same.® But we don’t yet understand the
mechanisms that are bringing whales to their end,
nor do we understand the magnitude of the problem
today or in the past. Last year, biologists from the
United States and Japan noticed a concentration of
beaked whale mass strandings along the Japanese
coast near Yokosuka, one of the primary bases for
U.S. naval activity in the western Pacific.5” As many
have recognized, there is a need for more of this sort
of retrospective analysis, along with other research—
and there is an immediate need to reduce the harm.

Behavioral and Perceptual Impacts

Just as worrisome as mass strandings is the prospect
of long-term abandonment, a situation in which large
numbers of marine mammals vacate their habitat,
disrupting their life cycles, to escape human noise.
Such seemed to be the case with the California gray
whale, which deserted one of its historic breeding
grounds in Baja following a month of sonic experi-
mentation in the mid 1980s.%8 Two decades earlier,
the whales abandoned a different Baja lagoon when
commercial shipping and industry moved in and
did not return for several seasons after the activities
stopped.® Short of strandings, large-scale abandon-
ment may be the most extreme sort of behavioral
response to noise.

But abandonment represents just one end of a
spectrum of reactions seen in marine mammals in the
wild. Many species, including sperm whales, bowhead
whales, and populations of narwhals in the Arctic, are
known to sometimes cease vocalizing for hours or
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days in the presence of low-frequency sound.” Others
extend their calls or songs, or modulate them in ways
that suggest an effort to compensate, as humans do
when we try to talk over a loud noise in our environ-
ment.”! Some species respond by altering their dive
patterns, spending more or less time underwater
before coming up for air.”? And it has been suggested
that exposing an animal to intense sounds, without
affording it the time to approach and investigate on
its own, may induce a type of aggressive, agonistic
response that can lead to violence and physical
injury.”? Recent improvements in technology, par-
ticularly the invention of satellite tags that can stick
onto an animal’s skin, are giving us a better window
on the acute impacts of ocean noise.

For scientists, though, all of this begs the question
of significance—the actual biological consequences
of a disruption for an individual, a population, or a
species. To be sure, the severity of some responses to
sound is beyond doubt. When a military jet comes in
low and fast above a seal rookery, it can spark a
stampede in which pups can be trampled and killed;
when industry moves into a breeding lagoon or a
feeding ground, it can drive the animals out.” The
deeper question for science concerns the subtler dis-
turbances that affect large numbers of animals every
day, everywhere in the world. To many, it is these
unobserved changes in behavior that pose the greatest
potential threat from noise, a “death of a thousand
cuts” that ultimately could cause more harm than
strandings, particularly in depleted populations.” If
sperm whales begin to break off early from their dives,
what effect does that have on their feeding? If fin
whales can no longer communicate with one another
over long distances, or if their songs and calls are
altered, are they losing crucial opportunities to breed?

A panel of biologists that considered these issues
last year came up with a conceptual model to express
the cumulative significance of noise. Like chains in a
fence, exposure levels were linked to shifts in behavior,
shifts in behavior to disruptions in key activities such
as feeding and breeding, disruptions in key activities
to changes in birth and mortality rates, and changes in

vital rates to population impacts.” But information at
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each stage of the analysis is sorely lacking, and some
of it may not be discoverable for years, if at all.”
Although the consequences for species may be pro-
found, they are often difficult to observe and to grasp.

The case of noise avoidance is illustrative. Short-
term avoidance, perhaps because it is somewhat easier
to observe than other responses, is what wildlife
agencies most commonly look for in deciding what
amounts to a “significant” behavioral change. Gray
whales have been shown to avoid some 120-decibel
sounds, altering their migration routes by a mile or
more.”® A regulator might say that such minor devi-
ations are not necessarily harmful; indeed, in the final
analysis, they might even prove beneficial, drawing
the animal away from the source, where it would
suffer injuries more acute than the stress and enerva-
tion of an unexpected detour.

But the regulator’s calculus might change if the
deviation were greater (as in the case of migrating
bowhead whales, which give a wide berth to airguns),
or if small detours were repeatedly made in the
course of a 3,000-mile migration. Perhaps we should
be even more concerned about the whale that doesn't
swerve away, that has become habituated to the sound
but presses on regardless, or that willfully suffers
discomfort or compromises feeding to remain in
productive water. The animals that don't seem to flee
from a noise source may be those whose options are
most limited.”™

One of the ways that biologists can begin to get at
these subtleties is by considering their “energetics,”
the amount of energy a marine mammal has to spend,
as though in a balance sheet, to compensate for an
intrusion. Taking this approach, it becomes apparent
that even a small alteration in behavior could have
significant consequences for reproduction or survival
if repeated over time. For example, the female fin
whale (next to blue whales, the largest animal on the
planet) has been said to require an additional 50 per-
cent above her own calorie supply each year to safely
birth and nurse a calf.? If this is true, the analysis goes,
even a 10 percent loss in intake could slow the mother
down from producing one calf every twe years to
producing one calf every four. (The mother might
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continue to breed every two years, but her calves
would receive less nourishment and would presum-
ably have a poorer shot at survival.)8! The fact is that
the ocean does not always allow much margin for
error. There are vulnerable populations in noisy
habitat—orcas in Puget Sound, sperm whales in the
Gulf of Mexico, belugas in the St. Lawrence estuary—
for which a biological balance sheet is sorely needed.8

At certain frequencies, human noise can also affect
marine animals indirectly, by “masking” biologically
significant sounds as, say, in our own lives, an im-
portant conversation might be lost in the rumble of a
low-flying plane. The potential consequences are not
trivial. Marine mammals and other species use sound
to navigate, to locate each other for mating, to find
food, to avoid predators, and to care for their young.
Any interference or noise that undermines their ability
to hear these critical acoustic signals jeopardizes their
ability to function and, over time, to survive.

The impact of masking might be most pronounced
in species that rely on long-distance signaling, as
the blue and fin whales are thought to do.# Over the
years, with the steady rise of low-frequency noise from
shipping and other activities, the horizon of communi-
cation for these species has collapsed in many places
around the world from hundreds to tens of thousands
of miles.3* What that might mean for their repro-
duction and recovery—these endangered whales that
are so widely dispersed about the ocean and yet seem
to lack established breeding grounds—is unknown.#
A range of other species may also be affected: not only
marine mammals, but also such fish as the haddock,
perch, and cod, which are sensitive to low-frequency
sound.® As significant as these effects may be, we
have scarcely begun to study them.

Other Physiological Impacts

At bottom, sound is a physical phenomenon: a
force passing in the form of a wave through water
or air, compacting and rarefacting the molecules

it crosses. The tiny cochlear hairs in our inner ears
vibrate with that force, and so we “hear”; but, as the
injuries seen in stranded whales suggest, these are
not the only parts of the body affected by sound.

Sounding the Depths I1

Low-frequency noise can agitate nerve endings deep
within the skin or cause gas bubbles to form in the
gastrointestinal tract, which may explain the dis-
comfort divers have felt, even at long distances,
around the Navy’s LFA sonar system. At certain
frequencies, sound can cause the air-filled tissue

in the lungs to vibrate sympathetically, a condition
called resonance that, in its extreme form, may lead
to hemorrhaging.®” And, as we have seen, a broad
range of sounds appear to have the ability of activating
bubbles in the blood, a pathology that may lie behind
the mass strandings.

Extensive injury may result from underwater
explosions, such as the Navy uses to test the sea-
worthiness of new ships and submarines. The shock
wave from an explosion is rapidly followed by intense
oscillations of sound: fronts of positive and negative
pressure that form as hot gases are created in the blast,
and as these fronts pass through an animal, the pres-
sure surging around its lungs and viscera, around
its natural pockets of air, body tissue may burst their
walls and bleed into the cavities, possibly resulting
in death. To escape physiological damage from a
220-pound underwater blast (Navy shock trials
typically involve detonations of 10,000 pounds) a
human diver would have to swim about two miles
away.®® For many species of fish, particularly those,
with air-filled bladders, a discharge at that range
would be fatal. Dolphins and whales, having much
greater mass, could presumably withstand injury at
closer distances, but the fact that existing standards
are based mainly on terrestrial animals should caution
regulators toward conservatism.8

Auditory harm. It doesn’t require an explosion to
disable or damage the ear.”0 Prolonged exposure to
continuous noise, as from shipping and other sources,
can also bring about hearing loss, analogous to the
ringing of the ears we experience after a few minutes
on a busy factory floor, or to the obliviousness that
hangs about us for several hours after a rock concert,
when colleagues have to raise their voices to be heard.
Audiologists call this impairment “threshold shift,”
after the minimum volume, or threshold, that a sound
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must reach for an individual to detect it. On exposure
to some loud sound, one’s acoustic threshold rises in
the vicinity of the frequency, sometimes by a few
decibels, sometimes by more. For a marine mammal,
each additional decibel can mean the loss of vital
information: the call of a calf, or of a predator, or of

a prospective mate.

Threshold shift can be permanent or temporary,
depending upon the duration and the intensity of the
animal’s exposure, but even temporary shifts will turn
permanent if repeated often enough. Humans begin
to suffer temporary hearing loss after a few minutes
of mowing the lawn (roughly 90 decibels, by the
standard used to measure sound in air).?! Subject
yourself to the same noise over an eight-hour workday
and you could develop permanent deafness at sensi-
tive frequencies within a few years.> For most marine
mammals, the quantities are far less certain. Experts
seeking a threshold, particularly in the case of the
great baleen whales, the mysticetes, are often forced
into the realm of speculation, having to conjecture,
first of all, about the animals” hearing ability under
optimal conditions (an unknown baseline) and then
having to extrapolate from other species as to the
additional energy they can bear.

Over the last several years, researchers in California
and Hawaii have directly measured hearing loss in
a small number of species. Animals were trained to
tolerate exposure to tones that ranged from the nearly
instantaneous to the almost hour-long, at levels that
might trigger only minor and temporary threshold
shifts, and then to submit to a hearing test often not
much different from the one children take in school.?®
The goal of these experiments was not only to ascer-
tain the point at which certain types of noise might
cause hearing loss; it was also to understand, in a
general way, how the duration of a sound determines
its impact.”* Through such a discovery, one could
predict the damage that longer-term exposures might
cause. Unfortunately, it is not clear (assuming one
could project beyond the small stable of species and
animals that have been examined) how the results
would apply to real-life conditions, in which poten-

tially harmful exposures are intermittent.
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For cetaceans, which are highly dependent on
their acoustic sense, the consequences of any degree
of hearing loss can be serious. Even short-term dis-
ability could result in poor communication, com-
promised feeding, and various sorts of erratic behavior
that, among other things, could leave an animal more
vulnerable to predators. In Newfoundland some years
ago, in a feeding ground for humpback whales,
fishermen saw a sharp increase in the number of
whale entanglements after blasting and other industry
activity moved in. The whales had not responded
in any obvious way to the activity, but the circum-
stances suggested to researchers that the entrapments
were a secondary effect of damaged ears.? Off the
Canary Islands, two sperm whales that had been
struck and killed by ships showed signs of low-
frequency hearing loss.? Despite these indications,
little work has yet been done to document or model
the indirect impacts of hearing damage on marine
mammals in the wild.

Stress. Although stress can play an important role
in how we respond to danger, we all know that
carrying it around for months or years can be
decidedly unhealthy. In many species, including
people, long-term stress is associated with suppres-
sion of the immune system, cardiovascular disease,
and other health problems. Animals that have
adapted themselves to a noisy habitat may exhibit
no overt signs of disturbance, yet still experience
the chemical changes associated with stress; and in
at least some terrestrial species, those changes have
been known to frustrate reproduction and hinder
the survival of offspring.?” The question for marine
mammals is not whether noise causes stress, but
whether animals manage to habituate to it.%¢ Twenty
years ago, the U.N. Environment Progamme called
on the international scientific community to study
this long-term threat, particularly by “monitoring
stress in whales produced by boat traffic, seismic
exploration, and other manmade disturbances,” and
several National Research Council reports have recom-
mended that the issue be pursued.®® Thus far, very
little has been done.
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Impacts on Other Matine Species

Although marine mammals have received most of
the attention, they are not the only species affected
by undersea noise. Impacts on fish are of increasing
concern because of the critical role that they play in
the food web and the enormous pressure that many
populations, depleted by years of exploitation, are
already under. There are signs that some fish species
may be profoundly affected by sound.

One of the pathways for damage in fish is hearing.
An alarming series of recent studies showed that air-
guns can severely harm the hair cells of fish (the organs
at the root of audition) either by literally ripping them
from their base in the ear or by causing them to
“explode.”1% Fish, unlike mammals, are thought to
regenerate hair cells, but the pink snapper in those
studies did not appear to recover within several weeks
after exposure.l?! As in marine mammals, sound can
also cause temporary hearing loss. Even at fairly
moderate levels, noise from outboard motor engines is
capable of temporarily deafening some species of fish,
and other sounds have been shown to affect the short-
term hearing of a number of other species, including
sunfish and tilapia.}? The species most at risk may be
the so-called hearing “specialists,” fish like the herring
and the American shad, whose swim bladders help
channel sounds directly to the ear, leaving them more
sensitive to noise across a broader frequency range.10
But for any fish that is dependent on sound and relies
on it for such daily necessities as predator avoidance,
even a temporary loss of hearing (let alone the vir-
tually permanent damage seen in snapper) will
diminish its chance of survival.0

Nor is hearing loss the only effect that ocean noise
can have on fish. For years now, anglers and trawlers
in various parts of the world have complained about
declines in their catch after intense acoustic activities
moved into the area, suggesting that noise is seriously
altering the behavior of some commercial species. 05
A group of Norwegian scientists attempted to document
these declines in a Barents Sea fishery and found that
catch rates of haddock and cod (the latter known for
its particular sensitivity to low-frequency sound) plum-
meted in the vicinity of an airgun survey across an area
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_ THE AIRGUN AND THE SQUID : '

One of the most mysterious creatures in the sea is
the giant squid, Architeuthis dux. Though a mature
animal may run 60 feet from the tip of its fins to the
ends of its feeding tentacles—the length of a sperm
whale—until very recently it had never been seen or
recorded alive.

In September 2003, four giant squid washed up
dead along the southern coast of the Bay of Biscay in
Spain.19® That so
many appeared at
once was astonish-
ing to local scien-
tists; ordinarily, only
one giant squid is
found along the
Spanish coast each
year.110 |t turned out that this extraordinary event
occurred while an airgun survey was taking place off
the coast of Bilbao, and investigators recalled how,
only two years earlier, five more animals were found
stranded or floating in the water after another seismic
survey had come through. All of the squid had dam-
aged ears, and some had massive injury in their organ
tissue. Scientists now speculate that the creatures,
whose metabolisms are adapted for life in the deep
ocean, may have died of suffocation after the booming
of the airguns caused them to surface.1tt

larger than the state of Rhode Island.1% Several other
species, herring, zebrafish, pink snapper, and juvenile
Atlantic salmon, have been observed to react to noise
with acute alarm.'?” Fishermen have also expressed
concerh for the welfare of fish eggs and larvae.
Preliminary studies show that, for at least a few
species, intense noise can kill larvae outright or retard
their development in ways that may hinder their
survival later.108

[f fish have received some attention in recent years,
the current science affords little more than a glimpse
at the potential effects of noise on other species, such
as invertebrates. Many of these creatures have ear-
like structures or sensory mechanisms that could leave
them open to injury or disturbance."2 The few species
that have been studied include the giant squid, which
twice now have stranded in numbers in the vicinity
of airgun surveys; the brown shrimp, whose growth

BOB CRANSTON/ANIMALS ANIMALS
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and reproduction have been stunted from being raised
in a noisy environment; and the snow crab, which, in
some preliminary research, showed signs of ovary and
liver damage on exposure to airgun noise.1"?

Perhaps the more glaring omission in the literature
on noise is the sea turtle, nearly every species of which
is highly endangered. Like fish, sea turtles have no
external ears. Sound is conducted entirely through
their ear bones and, it is thought, their shells; and the
sounds for which they have the greatest sensitivity
are low-frequency sounds.’* Some species have been
shown to surface, to startle, and to move away from
various kinds of deep-pitched sources.!** In one case,
changes in blood chemistry were observed, indicating
increased levels of stress.! Yet the potential signifi-
cance of ocean noise for these animals has not yet
been explored.

In short, the science on species other than marine
mammals is scattershot, consisting of bits and pieces
of knowledge that often raise more questions than
they answer. But there is enough information to indi-
cate that the problem runs well beyond whales. Some
activities—airgun surveys are the most prominent—
clearly have the power to harm a wide variety of
species; indeed, the motive for much of the science we
do have is the increasing concern that fishermen and
fisheries managers have felt about offshore explora-
tion. So many species are now beginning to show
sensitivily to such activities that we must ask whether
noise, like other forms of pollution, is capable of affect-
ing the entire web of ocean life.

KNOWLEDGE AND ACTION

In 1994, a panel organized by the National Research
Council to assess our state of knowledge in the field
concluded in effect that we were ignorant. “Data...
are scarce,” the panel said. “Although we do have
some knowledge about the behavior and reactions
of certain marine mammals in response to sound,
as well as about the hearing capabilities of a few
species, the data ate extremely limited and cannot
constitute the basis for informed prediction or evalu-
ation of the effects of intense low-frequency sounds

7

on any marine species.”"?
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“[Wel unanimously agreed that there was now com-
pelling evidence implicating anthropogenic sound
as a potential threat to marine mammals. This
threat is mmanifested at both regional and ocean-scale
levels that could impact populations of animals.”

2004 REPORT OF THE INTERNATIONAL WHALING
COMMISSION'S SCIENTIFIC COMMITTEE, SUMMARIZING
THE CONCLUSIONS OF MORE THAN 100 BIOLOGISTS

The past 10 years have seen a remarkable expansion
in research and in our knowledge and awareness of
the impacts that noise pollution can have. In the his-
tory of the development of this issue, the strandings
of beaked whales in the Bahamas, the Canary Islands,
and elsewhere may come to be seen as a wake-up call.
[t has been made abundantly clear by those events that
it can cause marine mammals serious harm; and we
know from experimental research that noise can damage
other species, such as commercial fish, as well. We
know that sound can chase some animals from their
habitat, force some to compromise their feeding, cause
some to fall silent, and send some into what, to a dis-
interested observer, seems very much like panic.

We know something about the serious effects that
noise pollution can have in the short term, but far
less than we should about its long-term consequences.
Lack of sufficient funding is partly to blame, but the
problem has a second cause in the nature of marine
science itself. Whales and other species are notoriously
difficult to study in the wild, requiring ship time,
trained observers, and significant advancements in
technology. Since marine mammals are generally long-
lived, an investigation into the subtle, camulative
effects of undersea noise could take many years.

In the end, cause and effect may prove impossible
to untangle. Why is it that the Southern right whale,
whose range extends south from Brazil and South
Africa into the Subantarctic, has begun to recover
from centuries of hunting, while its cousin the
Northern right continues to languish along the
U.S. coast? How does one distinguish the biological
effects of chemicals, climate, fishing, and disease from
those of noise pollution? Damage can take place for
years before it is detected. After all, it took more than
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three decades from the first reported strandings for national scale, involving countries whose conservation

science to draw a link between mass whale mortalities laws may be weaker than our own. We do not believe

and active sonar. that an issue as complex as undersea noise pollution
Long-term solutions will not come easy. In the can or will be settled tomorrow. Yet now is the

United States, the governing law is tough in theory moment when significant progress at least is possible,

but weak in practice. Making the necessary improve- before the problem of increasing noise pollution

ments will require more scientific knowledge and becomes intractable and its impacts irreversible.

political resolve than have yet been advanced. Suggesting a course we might productively follow, one

Fuarthermore, since the noise proliferation problem is that allows time for further study while protecting

global, it must ultimately be redressed on an inter- marine life today, is the aim of this report.
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CHAPTER 2

DYNAMITE AND FOG:
A SURVEY OF NOISE SOURCES

"E he waves of noise released by ships, airguns, and
sonar systems have sometimes been compared
to the broad, disabling rays of a domestic floodlight.
Just as our eyes are blinded in the floodlight’s beam,
the analogy goes, so some marine mammals are
effectively “blinded” by sound, unable to discern
other sounds in their vicinity. But acoustic waves
don’t blanket the sea in quite the way the floodlight
does a backyard. To begin with, they are more highly
susceptible to environmental influences, such as water
pressure, temperature, and salinity. Given the right
combination of factors, they might run for miles just
beneath the ocean’s surface or else bound between
the depths and shallows in long, irregular arcs. Each
of the major noise-producing activities discussed in
this report (military, industrial, and commercial) is
distinct in the noise it produces.

These activities differ in other important ways as
well. For some, such as commercial shipping, noise is
an unwanted and unnecessary by-product; for others,
such as military sonar exercises, the production of
sound is intentional and may be essential to their
goals. Certain activities concern us for their long-term
or seasonal impacts, their contribution to the growing
“fog” of noise that degrades habitat off our coasts;
others concern us partly or primarily for their acute
effects.? Some sources are stationary while others are
mobile; some occur in shallow water while others are
based offshore. Each activity has a range to cover, a
constituency to satisfy, and a specific ecological cost.

In this chapter, we survey the leading polluters, con-
sider their environmental impacts, and suggest what

might be done to lighten their footprint on the sea.
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HOW TO REDUCE NOISE

One of the great challenges in managing any form of
pollution is coming to terms with the diversity of
activities that produce it. Air pollution, for example, is
a product of auto exhaust, factory smoke, power plant
emissions, and a profusion of other sources; fortunately,
our clean air laws are savvy enough to deal with them
separately even as they articulate a comprehensive
program.? To manage the problem of undersea noise
pollution, a similar approach is necessary. Reducing
harm to marine life will require creative, targeted
management, choosing from the best available
standards and options, (see Table 2.1), and adapting
them to each of the major contributors to the problem.

The approach for which perhaps the broadest
consensus has emerged among observers is geo-
graphic restriction. In essence, the goal is to avoid
sensitive areas, either throughout the year or during
those times when vulnerable species are thought to
be present. Breeding and feeding grounds and migra-
tion routes for large baleen whales are the most salient
examples, and come strongly recommended by the
International Whaling Commission’s Scientific Com-
mittee, among others.? One would naturally want to
avoid essential habitat for endangered whales at least
while the whales are there. But areas of high species
abundance, marine sanctuaries and protected areas,
and places with treacherous geography such as bays,
canyons, and channels should also be avoided.

To accomplish this, it is often recommended that
the wildlife agencies compile a list of “hot spots,”
areas of biological importance that may be subject to

CONTINUED ON PAGE 20
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TABLE 2.1
Mitigation Measures for Ocean Noise
Type Method Description
Year-round Activities are restricted year-round in high-risk areas, such as critical habitat for endangered
restrictions species; habitat where vulnerable species (like beaked whales) are expected to occur in
abundance; and areas whose geography (bays, channels, canyons) may leave animals
particularly susceptible to acoustic impacts. As a group, geographic restrictions have been
recognized to be of particular benefit to marine mammals.
Seasonal restrictions Activities are restricted from an area to avoid times of year when certain species are
Geographic present. Seasonal restrictions have been strongly recommended in the case of large
Mitigation migratory whales, which often travel thousands of miles each year between feeding and

breeding grounds. For example, it has been suggested that oil-and-gas companies off
Gabor;vavoid running seismic surveys during the winter, when baleen whales are breeding
offshore.

Site selection

Polluters avoid concentrations of marine mammals and other marine life by identifying and
using low-risk areas. As a mitigation technique, the benefits of site selection are self-evident,
but it is best employed for activities like sonar exercises that have sufficient flexibility in their
planning.

Source-Based
Mitigation

Engineering and
mechanical
modifications

A sound source is modified to reduce impacts on marine life without precluding the activity
for which it was intended. Keeping decibels down is one useful goal, but altering key
characteristics such as frequency (as some European navies are considering for their active
sonar systems) may also be effective. This method has been recognized to hold considerable
promise for many activities, most notably for commercial shipping.

Activity reduction

Alternatives are found that reduce the amount of time a particular source is active. This
might be achieved in some cases by using alternative technologies like simulators to
accomplish the same task, or by avoiding duplication of effort; but in general the option has
not seriously been explored.

Sound containment

A number of devices on the market (fabric curtains, bubble curtains, blasting mats) can
act as inhibitors of underwater sound, containing it to a limited extent within a small area
around the source. Generally the technology is most often used for sedentary activities,
such as pile-driving and construction.

Operaticonal
Mitigation

Safety zones

Operators establish a safety radius around the source and either shut down or reduce
power when marine mammals or other animals approach. Safety zones are useful in
reducing some species’ risk of exposure to the highest levels of sound (and are therefore
widely prescribed), but the technique is hampered by deficiencies in available monitoring
methods and by the small size of the zone (which typically represents a fraction of the

total area of impact). Safety zones are best prescribed as part of a wider suite of mitigation
measures.

Warning sounds

Operators use sound to deter animals from approaching a sound source or to impel

them to leave an area. By far the most common technique, known in the United States
as“‘ramp-up” and elsewhere as “soft start,” uses the source itself to provide a warning,
starting at relatively low power then gradually working up before the activity begins. Although
ramp-up iswidely applied, it has not been systematically tested, and there is evidence that
some species do not swim away. Other aversive sounds have also been proposed. A number
of recent studies leave in doubt whether they could ever be safely or effectively used; but
they may yet have potential in situations such as shock trials, where high explosives are
deployed within a limited area over a short period of time.

Temporal restrictions

Operators desist from using their source at certain times of day, either because species are
believed to engage in important behaviors at that time or because darkness or poor condi-
tions at sea make visual monitoring impossible.

Power limits

Operators take measures to lower the power of their sources, either temporarily or for the
duration of an activity. Airguns can be taken off line, sonar systems can be powered down,
and commercial ships can reduce speed (which in turn reduces cavitation at the propelier).
Some jurisdictions (e.g., California, Great Britain) have specifically required that noise from
certain activities be reduced to the lowest practicable levels.

Other procedural
requirements

As we learn more about the way in which noise affects marine life, other procedures suggest
themselves. For example, under NATO's guidelines for sonar research, exercises must be
planned to provide escape routes and avoid embayment of marine mammals.
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high levels of noise, where additional activity should
be avoided 4 Perhaps just as useful would be a
program to identify “cold spots,” areas of potential
value to noise-producers that contain few species and
features of concern. Not every activity can benefit
equally from geographic restriction. Some are limited
in the range of locations they can operate. But for
certain activities, like sonar exercises, careful siting
could go a long way toward reducing risk for the most
vulnerable species.

Source-based mitigation—promoting technologies
that curb, modify, or eliminate noise at the source—is
another essential component of a long-term policy on
noise. A source-based approach to environmental pro-
tection is nothing new. Indeed, it is a page borrowed
from our clean air and clean water legislation, which
compel would-be polluters to use the “best available
control technology” in outfitting their products and
plants. For this type of mitigation, commercial ship-
ping holds particular promise. Regulators and mem-
bers of industry have already begun to talk about “quiet”
design elements like skewed blades, tip bulbs, and
electric propulsion.®

Shipping seems promising for source-based mitiga-
tion not only because industry shares an interest in
keeping noise down (noise being a sign of inefficient
engineering), but also because much of the technology
under consideration has been around for years on naval
vessels and research ships, so that the leap to commer-
cial use seems well within reason. Other activities that
might benefit significantly from this approach will
require more initiative to get off the ground. One tech-
nology that has already been applied is an acoustic
curtain, made of bubbles, fabric, or both, which
encircles a source and inhibits sound from escaping;
but for now its use may be limited to sedentary activi-
ties such as pile driving in a shallow bay.”

Having opened an area to noise pollution, one might
lessen the impact by placing operational requirements
on the activity. Safety zones, perhaps the most com-
mon mitigation method today, require a crew to scan
for whales and other species near the source and to
temporarily shut down or reduce power if animals

are spotted within a prescribed distance. Typically,
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the scanning is done by a crew member posted on
deck; in some cases, planes, boats, hydrophones, and
high-frequency, whale-finding sonar (controversial for
putting additional noise in the water) have been used.
Sometimes crews are required to “ramp up” their
source, starting it up at relatively low power and then
gradually raising the output, so that, in theory, animals
have time to move away. Other requirements limit

the times of day that a source can operate, restrict

the amount of power it can put out, or direct how

it should move in the water. The researchers behind
NATQ's active sonar tests, for example, are asked to
plan their exercises to provide escape routes and avoid
embayment of marine mammals.®

 Thus far, much of what has been prescribed as miti-
gation in the United States rests upon two operational
fixes: safety zones and ramp-up. Unfortunately, both
methods are limited. Safety zones do help reduce some
species’ risk of exposure to the highest levels of sound,
but are hampered by consistently low detection rates
in monitoring. (Most methods of monitoring evolved
for other purposes, such as taking census of popula-
tions, and are recognized to be unreliable for mitiga-
tion.) Furthermore, the small, one- or two-kilometer
disc around the sound source that constitutes the
typical safety zone does nothing for the animals living
in the much vaster impact area beyond.

Ramp-up, for its part, has not been systematically
tested, and there is evidence that some species such as
sperm whales and pilot whales may not move away.?
The wildlife agencies are obliged under the Marine
Mammal Protection Act to prescribe “methods” and
“means” of “effecting the least practicable adverse
impact on [species and their] habitat.”’ How they
might meet their legal mandate will vary by activity.
What is critical is that the agencies, and the polluters
they regulate, move beyond the well-worked confines
of safety zones and ramp-up and consider a full range
of options.

MILITARY: HIGHINTENSITY ACTIVE SONAR

The principle behind active sonar should be familiar
to anyone who has ever watched a submarine movie.
Active systems produce intense waves of sound called
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“pings” (though they can last far longer than the name
implies) that sweep the ocean, striking the hulls of
enemy boats. Their echoes are picked up on
hydrophones and scrutinized by engineers. The
current generation of tactical sonar was born in the
early 1960s as the U.S. Navy scrambled for ways to
detect and track long-range Soviet subs. These new
systems, tuned in the mid-frequencies above three
kilohertz, were far more robust and had a much larger
range than the higher-frequency models they came to
replace.l! A Soviet Romeo hiding beneath the surface
could be detected from dozens of miles away.12

By the end of the Cold War, active mid-range sonar
had become the standard method for localizing
submarines, not only for the U.S. Navy, which now
deploys them on almost 60 percent of its 300 surface
ships and submarines, but also for many other nations,
including the United Kingdom, Belgium, France,
Germany, Spain, Canada, Norway, Italy, the Nether-
lands, Portugal, and Turkey.!? (See Table 2.2 for a
survey of active systems used by the United States
and its NATO allies.)

Used for both force protection and tactical prose-
cution, mid-frequency systems are mounted to the
hulls of ships, air-deployed via helicopter and fixed-
wing aircraft, set aboard submarines, and dropped
into the ocean as part of floating sensors known as
sonobuoys.* Although the precise output of many
of these systems has not been publicly disclosed,
some are clearly capable of generating sounds of
extraordinary intensity. During the March 2000 mass
stranding of whales in the Bahamas, for example,
source levels from one system were reported to exceed
235 decibels, creating a swath of 160-decibel sound
extending tens of miles away.!5 It is mainly this
device—AN/SQS-53C (or “53-Charlie”)—and its
cousins that have been implicated in a growing series
of whale strandings.!¢ With the demise of the Soviet
Union, military planning has shifted from deep-sea
surveillance to littoral combat, and more and more
exercises are taking place in coastal waters, only
adding to scientists” concerns.”

But sonar development didn't stop with mid-
frequency systems. In the 1980s, as part of the general
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rearmament during the Reagan years, the U.S. Navy
began a classified program to develop a new, more
far-reaching breed of active sonar—a system capable
of detecting deep-sea Soviet submarines over long
ranges by bombarding thousands of square miles of
ocean with noise in the low-frequency band.'s Formerly,
the Navy did the job of long-range detection with
passive equipment. It relied throughout much of the
Cold War on a network of sensitive hydrophones,
known as SOSUS, that were fixed in critical locations
around the globe; and later it rigged long arrays of
hydrophones behind a battery of surface ships, creating
a mobile version of the same idea. As submarines grew
quieter, with nuclear and electric engines replacing
diesel, the Navy kept pace by devising newer and
better algorithms, able to sift through reams of
incoming data for the latest class of Soviet sub.!?

The Navy’s low-frequency sonar system, SURTASS
LFA, was designed for the vastness of the open
ocean.? [ts 18 transmitters, fixed to a central cable and
lowered into the water through a slot in the ship’s hull,
can produce sound above 140 decibels (a level known
to affect the behavior of large whales) more than
300 miles away.2! When the system was tested off
the California coast in 1994, its signal was detectable
across the entire North Pacific basin, showcasing a
geographic range that is orders of magnitude greater
than existing tactical sonar.?> Some 39 boats had once
been dedicated to the project.?? Although with budget
cuts that number has been reduced, the Navy still
plans to deploy four separate LFA systems, two in
the Atlantic and two in the Pacific.* One prototype,
housed in a former pipe ship that the Navy converted
for the purpose, was used repeatedly for field tests
through the 1990s, and a second ship, the USNS
Impeccable (designed specifically for the LFA system),
was ready for trials in 2004.% The Navy soon expects
to double its deployment.

A number of European navies, including those of
Britain, France, and the Netherlands, are also develop-
ing systems that generate far-traveling, low-frequency
sound.? Britain’s entry in the shipboard low-frequency
race is Sonar 2087, a product of the multinational

CONTINUED ON PAGE 26
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TABLE 2.2

Active Sonar Systems in Use or Development by NATO Member States

Country Name Frequency Manufacturer Deployment

United States AN/AQS-22 (Airborne Low Medium Raytheon Helicopter (MH-60R)

Frequency Sonar {ALFS))

United States AN/BQQ-5 Low IBM Submarine (SSN 637,
SSNG88, and SSN 726 class)

United States AN/BQR-19 High Raytheon Submarine (Ohio class)

United States AN/BQS-4 Medium EDO Submarine (Lafayette class)

United States AN/BQS-15 High Ametek Submarine {Ohio class)

United States AN/SQQ-23 Medium (4-8 kHz) Raytheon Surface ship (DDG-2 & DDG-16
class)

United States AN/SQS-26 Medium EDO Surface ship (FF-1052 and FFG-
1 class)

United States AN/SQS-53A/B/C/D Medium (2.6-3.3 kHz) EDO Surface ship (FFG-7, DD-963,
CG-47, and DDG-51 class)

United States AN/SQS-56 Medium (6.8-8.2 kHz) Raytheon Surface ship

United States

AN/SSQ-62B/C/D/E
(Directional Command
Activated Sonobuoy System
(DICASS))

Various

Sparton, UnderSea
Sensor Systems

Sonobuoy

United States

AN/UQQ-2 (Surface Towed
Array Sensor System Low
Frequency Active (SURTASS
LFA))

Low (100-500 Hz)

Raytheon, Lockheed,
Johns Hopkins, Alpha
Marine

Surface ship (Cory Chouest,
TAGOS class)

United States AN/UQN-4A (Sonar Sounding N/A EDO Surface ship (various classes)
Set)
United States Folding Lightweight Active Medium Thales Underwater Helicopter (SHE0R)
Sonar for Helicopter (FLASH) Systems
United States Mobile Underwater Debris Low and high NASA, U.S. Navy Surface ship
Survey System (MUDSS)
Belgium Mine Countermeasures High Thomson-Sintra, Surface ship (Tripartite
System (TSM 2200 Mk3 and Thales Underwater Minehunter class)
Propelled Variable Depth Systems
Sonar (PVDS))
Belgium SQS-510 Medium (2-8 kHz} Computing Devices Surface ship
Company, C-Tech
Canada Helicopter Long Range Active Medium L3 Communications Helicopter (Sea King)
Sonar (HELRAS)
Canada SQS-510 Medium (2-8 kHz) Computing Devices Surface ship (Halifax and
Canada Iroguois class)
Canada Towed Integrated Active- Low Computing Devices Surface ship (Province class)
Passive Sonar (TIAPS) Canada, Hermes
Electronics, UnderSea
Sensor Systems Group
Canada Type 2040 Medium Thomson-Sintra Submarine (Victoria class)
Denmark CSU-83 Medium Atlas Elektronik Submarine (Kronborg class)
France DUBA-25 Medium Thomson-Sintra Surface ship (D'Estienne
D’Orves class)
France DUBV-23/24 Medium (~5 kHz) Thomson-Sintra Surface ship (Georges

Leygues, Cassard, Tourville,
Suffren, and Jeanne D’Arc
class)
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TABLE 2.2 (continued)
Active Sonar Systems in Use or Development by NATO Member States

Sounding the Depths I

Country Name Frequency Manufacturer Deployment
France DUBV-43 Variable Depth Medium Thomson-Sintra Surface ship (Georges
Sonar Leygues, Tourville, and Suffren
class)
France Folding Lightweight Active Medium Thales Underwater Helicopter (NFH90)
Sonar for Helicopter (FLASH) Systems
France Mine Countermeasures High Thomson-Sintra, Surface ship (Tripartite
System (TSM 2200 Mk3 and Thales Underwater Minehunter class)
Propelled Variable Depth Systems
Sonar (PVDS))
France SLASM (Systeme de jutte anti Low Thales Underwayer Surface ship (Tourville and
sous-marine) Systems DeGrasse class)
France TMS 4110CL Medium Thales Underwater Surface ship (Horizon class)
Systems, Whitehead
Alenia Systemi
Subacquei
France TSM 223 Suite N/A Thales Underwater Submarine (SSK Agosta class)
Systems
Germany DSQS-11 High Atlas Elektronik Surface ship (Hameln and
Frankenthal class)
Germany DSQS-21 Medium and high Atlas Elektronik Surface ship {Bremen class)
Germany DSQS-23 Medium Atlas Elektronik Surface ship (Brandenburg
class)
Germany DSQS-24 Medium (6-9 kHz) Atlas Elektronik Surface ship (Sachsen class)
Germany Low Frequency Active Sonar Low N/A Surface ship (Brandenburg
System (LFASS) class)
Germany MOA 3070 High Atlas Elektronik Submarine (U212 class)
Germany Sonics System (Folding Medium L3 Communications Helicopter (NFH)
Lightweight Active Sonar for
Helicopter (FLASH) and
Helicopter Long Range Active
Sonar (HELRAS))
Greece CSU-83 Suite Medium Atlas Elektronik Submarine (Glavkos class)
Greece 508-26CX Medium EDO Surface ship (Ipiros class)
Italy DE-1160 (based on SQS-56) Medium Raytheon Surface ship {Artigliere and
Luop class and Garibaldi class
aircraft carriers
Italy DE-1167 Medium Raytheon Surface ship (Durand de ia
Penne, Maestrale, and Minerva
class)
Italy {PD-703, IPD-705 N/A Selenia Submarine (Primo Longobardo
and Salvatore Pelosi class)
ltaly MOA 3070 High Atlas Elektronik Submarine (Type 212A)
Italy Sonics System (Folding Medium Thales Underwater Helicopter
Lightweight Active Sonar for Systems, L-3
Helicopter (FLASH) and Communications,
Helicopter Long Range Active Agusta
Sonar (HELRAS))
Italy $08-23 Medium (4-8 kHz) Raytheon Surface ship (Vittorio Veneto

class)
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TABLE 2.2 (continued)
Active Sonar Systems in Use or Development by NATO Member States

Sounding the Depths 11

Country Name Frequency Manufacturer Deployment
ltaly TMS 4100CL Medium Thales Underwater Surface ship (Horizon class)
Systems, Whitehead
Alenia Systemi
Subacquei
Italy UMS 4100 {based on Medium Thomson-Sintra, Surface ship
Spherion Sonar 2050 and Thales Underwater
DUBV-23) Systems
The Netherlands DSQS-24 Medium Atlas Elektronik Surface ship (De Zavan
Provincien class)
The Nethertands Low Freguency Active Sonar Low N/A Surface ship (Karel Doorman
(LFAS) class)

The Netherlands Mine Countermeasures High Thomson-Sintra, Surface ship (Tripartite
System (TSM 2200 Mk3 and Thales Underwater Minehunter class)
Propelled Variable Depth Systems
Sonar (PVDS))

The Netherlands PHS-36 Medium Thales Nederiands Surface ship (Karel Doorman
class)

The Netherlands SQS-509 N/A Northrop Grumman Surface ship (Jacob von
Heemskerck and Kortenaer
class)

The Netherlands Sonics System (Folding Medium Thales Underwater Helicopter (NH-90)

Lightweight Active Sonar for Systems, L-3
Helicopter (FLASH) and Communications,
Helicopter Long Range Active Agusta

Sonar {HELRAS)}

The Netherlands TSM 2272 Medium Thomson-Sintra Submarine {Walrus, Zeeleeuw,
Dolfijn, and Bruinvis class)

Norway Combined Active Passive Low Thales Underwater Surface ship (Nansen class)

Towed Array Sonar (CAPTAS) Systems
Norway CSU-83 Suite Medium Atlas Elektronik Submarine {Ula class)
Norway Helicopter Long Range Active Medium L-3 Communications Helicopter
Sonar (HELRAS)
Norway Spherion MRS 2000 Medium Thales Underwater Surface ship (Nansen class)
Systems
Norway UMS 4100 (based on Medium Thomson-Sintra, Surface Ship
Spherion Sonar 2050 and Thales Underwater
DUBV-23) Systems
Portugatl DUUA-2 Medium (8.4 kHz) Thomson-Sintra Submarine (Albacora class)
Portugal SQS-510 Medium (2-8 kHz) Computing Devices Surface ship (Vasco da Gama,
Canada and Comandante Joao Belo
class)

Spain DE-1160 {based on SQS-56) Medium Raytheon Surface ship (Alvaro de Bazan,
Baleares, and Descubierta
class)

Spain DUUA-2A Medium (4 kHz) Thomson-Sintra Submarine (S60 and 570
class)

Spain DUUA-2B Medium (8kHz) Thomson-Sintra Submarine (S70 class)

Spain SQS-35 Variable Depth Sonar High EDO Surface ship (Baleares class)

Spain SQS-56 Medium {6.8-8.2 kHz) Raytheon Surface ship (Santa Maria
class)

Turkey AQS-18 Medium L-3 Communications Helicopter
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TABLE 2.2 (continued)
Active Sonar Systems in Use or Development by NATO Member States

Sounding the Depths 11

Country Name Frequency Manufacturer Deployment
Turkey BQS-4 Medium EDO Submarine (Hirar Reis and
Burak Reis class)
Turkey CSuU-83 Medium Atlas Elektronik Submarine (Preveze class)
Turkey DE-1160 (based on SQS-586) Medium Raytheon Surface ship {Barbados and
Yavuz class)
Turkey DUBA-25 Medium Thomson-Sintra Surface ship (D'Estienne
D’Orves class)
Turkey Helicopter Long Range Active Medium L-3 Communications Helicopter (S-70B)
Sonar (HELRAS)
Turkey Sonar 2093 High (30-100 kHz) Thales Underwater Surface ship {(minehunters)
Systems
Turkey SQS-26CX Medium EDO Surface ship (Muavenet class)
Turkey 5Q8-56 Medium Raytheon (6.8-8.2 kHz) | Surface ship (Gaziantep class)
United Kingdom Folding Lightweight Active Medium Thales Underwater Helicopter (Merlin)
Sonar for Helicopter (FLASH) Systems
United Kingdom Medium Frequency Sonar Medium Ultra Electronics, EDO Surface Ship (Daring class)
(MFS)-7000
United Kingdom Sonar 2016 Medium Thales Underwater Surface ship (Manchester and
Systems Boxer class and Invincible
class aircraft carriers)
United Kingdom Sonar 2050 Medium Ferranti, Thomson- Surface ship (Sheffield and
Sintra Cornwall class)
United Kingdom Sonar 2074 (also included in Low Marconi/Plessey, Submarine (Astute, Swiftsure,
Sonar 2076 Suite) Thales Underwater and Trafalgar class)
Systems
United Kingdom Sonar 2077 High Marconi Submarine (Swiftsure and

Trafalgar class)

United Kingdom

Sonar 2087 (integrated with
Sonar 2050)

Low and medium
(below 2 kHz)

Thales Underwater
Systems

Surface ship (Duke class,
candidate for Future Surface
Combatant)

United Kingdom Sonar 2089 Low Thales Underwater Helicopter (Merlin)
Systems

United Kingdom Sonar 2093 High (30-100 kHz) Thales Underwater Surface ship (Sandown class)
Systems

United Kingdom Sonar 2193 High Thales Underwater Surface ship (Hunt class)

Systems
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Thales Underwater Systems. Twelve devices have
already been ordered for installation in the Royal
Navy’s Type 23 frigates, and the system could become
standard aboard all 16 frigates in the class; it's also a
candidate for inclusion in the “Future Surface
Combatant,” the next generation of British warship.?
Compounding the risk, Sonar 2087 puts out sound in
the mid-frequency band as well. The signals do not
appear to be as intense, but the sheer number of
devices proposed by the Royal Navy dwarfs that of its
American counterpart.

Over the past five years, consensus has grown
about the risks of high-intensity active sonar to marine
life. As discussed in Chapter 1, the use of sonar—
particularly mid-frequency sonar—has been linked by
overwhelming scientific evidence to a series of mass
mortalities of whales from the Canary Islands to the
Caribbean to Japan. The lesions and hemorrhaging
seen in some of the stranded animals indicate that they
were seriously injured at sea, and many biologists are
concerned about the impact sonar could be having on
discrete populations of whales, particularly the beaked
whales that have thus far been the focus of investiga-
tion. Other impacts, though more subtle, may be no
less serious in the long term.

Mid-frequency sonar has been observed to disrupt
the feeding of orcas and to cause porpoises and other
species to panic and flee.? Low-frequency sonar has
been shown to alter the singing of humpback whales,
an aclivity essential to the reproduction of this endan-
gered species, and to injure and kill some species of
fish at levels orders of magnitude less intense than the
U.S. Navy had predicted.??

There is also evidence to suggest that sonar, or
at least the low-frequency variety, may pose a risk
to human health. A number of U. 5. Navy divers who
participated in a medical study claimed to have felt
vertigo, motion sickness, and odd sensations in the
abdomen and chest on exposure to the LFA system.
One subject who experienced these symptoms shortly
after surfacing appears to have suffered a series of
relapses, beginning one hour after his initial recovery.
Months later he would complain of irritability, mental

dysfunction, and seizures.3 That the signal might have
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contributed to the diver’s chronic illness is cause for
concern and should at least prompt further investiga-
tion. What could be the consequences for civilian
divers, equipped for recreation, lacking special train-
ing, and exposed under less controlled circumstances
than the military personnel in the Navy’s studies?

Against this background, the debate has shifted
from whether sonar causes harm to how the harm can
be reduced.

Mitigating Active Sonar

The mitigation method used most consistently by the
U.S. Navy, as by other noise-producers, is the common
safety zone. At the behest of the Fisheries Service,

the Navy monitors for marine mammals and

sea turtles within a short radius (two kilometers) of its
LFA vessels, and it has scouted for animals in at least
some mid-frequency exercises as well.3! It has also put
an effort into improving the technology of monitoring,
equipping its LFA crewmen with special binoculars
called “Big Eyes” and its LFA ships with hydrophones
and whale-finding sonar.??

But in the case of active sonar, the flaws inherent
in any safety zone become especially glaring. For
example, the best available evidence indicates that
some beaked whales are killed by sonar many miles
from the source and well outside the perimeter of
presumed safety.® These deep divers are not as yet
detectable on hydrophones, their size and diving
behavior makes them a challenge for whale-finders,
and they are very difficult to spot in the water even
under optimal conditions. It has been estimated that
in anything stronger than a light breeze, only 11in 50
beaked whales surfacing in the direct track line of a
ship would be sighted .3 Obviously something more
is needed.

A far more promising approach is geographic or
seasonal avoidance. Active sonar is used primarily in
training exercises, and, while navies want a range of
oceanographic conditions to train in, they also have
some flexibility in where and when they choose to
operale.® [ncreasingly, there are signs that planners
are beginning to take habitat into consideration. In
the wake of the Bahamas strandings, the U.S. Navy
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excluded sonar exercises from the Northeast and
Northwest Providence channels. The Spanish govern-
ment, given the long history of strandings on its
shores, banned the use of active sonar around the
Canary Islands. Yet, welcome as these developments
are, they only chip around the edges of the problem.
Careful siting—particularly to avoid densities of
beaked whales—should become standard operating
procedure for the “swept channel” exercises, the fleet
exercises, the sonar exercises that unfold in all parts of
the world throughout the year.

Of high priority for this mitigation strategy are
the naval ranges and operations areas off our coasts.
Among the activities that take place there are missile
tests, which can cause seals and sea lions to stampede,
killing their pups; ship-shock trials, which involve
detonations of thousands of pounds of high explosives;
ordnance firing; and, of course, testing and training
with sonar.” More than 700,000 square miles of
ocean—an area roughly three times the size of Texas—
fall within one or another of the complexes in which the
Navy’s operations areas are contained (see Figure 2.1).38
Of particular concern is a plan to establish as many
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as three specialized training areas for acoustics
training along the coasts: one off North Carolina,

one off Southern California, and possibly one in the
Hawaiian Islands.”® These “undersea warfare training
ranges” would become epicenters of acoustic activity,
and should be sited with care.

Engineering and design changes have also been
proposed. We know, in a general way, which charac-
teristics of sonar signals are likely to be especially
damaging to marine life: signals that spike quickly
(or, technically speaking, have rapid “rise times”),
that spread widely (broad, “omni-directional” beams),
that travel further (long “horizontal propagation”),
that put out more energy (high “source levels”), and
that transmit for a greater percentage of time (high
“duty cycles”). In Europe, the Norwegian and Dutch
navies have begun to experiment with the character-
istics of their mid-frequency systems, endeavoring to
find some alternative, a frequency perhaps, that would
prove less hazardous to beaked whales.4 The Dutch,
we've been told, are also contemplating a reduction
in power.#! Back home, the Navy’s research arm com-
missioned a preliminary study of engineering solu-
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tions, but to our knowledge the issue has not been
revisited; and calls for a return to passive systems,

or for increased use of simulators in training, have
generally been dismissed.#2

Persuading the navies of the world to reduce their

acoustic footprint is no simple task. Navies are given

considerable deference under domestic and inter-

national law, are only haltingly held accountable by
regulatory agencies, and are not designed for public
transparency. Perhaps the biggest progress in the
United States has been made through the courts and
the threat of litigation.

In the early 1990s, the U.5. Navy conducted over two
dozen field tests of its LFA system in disregard of per-
mitting and other environmental requirements. But it

was not until the agency came under pressure from

“It is undisputed that marine mammals, many of
whom depend on sensitive hearing for essential
activities like finding food and mates and avoiding
predators, and some of whoimn are endangered species,
will at a minimum be harassed by the extremely
loud and far traveling LFA sonar. . .. Further,
endangered species, including whales, listed salnion,
and sea turtles, will be in LFA sonar’s path. There
is little margin for error without threatening their
survival. For example, if even a few endangered
gray whales of the mere 100 which remain near
Sakhalin Island are disturbed by LFA and fail to
mate or give birth, that population might well dis-
appear permanently. Similarly, some populations
of endangered sea turtles are so precarious that even
the loss of a small number would be catastrophic to
their survival. Yet their size makes them difficult to
detect, and therefore almost tmpossible to avoid, if
LFA sonar is operated in areas that they frequent.
Absent an injunction, the marine environment

that supports the existence of these species will

be irreparably harmed.”

U.S. MAGISTRATE JUDGE ELIZABETH LAPORTE ON

THE POTENTIAL IMPACTS OF LOW-FREQUENCY ACTIVE
SONAR (2003)
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NRDC and others that it took a second look and agreed
to conduct a programmatic environmental review, spon-
sor research on the system’s effects, and seek permits
from the wildlife agencies for routine use.* In 2002,
when the government granted the Navy permission to
deploy the system in as much as three-quarters of the
world’s oceans, it was sued, and the court’s decision
became the basis of successful negotiations between
conservationists and the Pentagon.* The agreement
limited the Navy’s routine deployment to the areas of
greatest strategic concern (specific areas in the north-
west Pacific Ocean), set exclusion zones to protect marine
animals there—and proved once again that environ-
mental protection and military training are not mutually
exclusive.® By contrast, in the absence of litigation,
the Navy has failed to respond requests to mitigate

its use of mid-frequency sonar with common-sense
measures that could reduce the harm #

Increasingly, because of its extensive geographic
range, active sonar has come to be understood as a
global environmental problem, demanding a global
solution. A number of international bodies (discussed
in Chapter 4) have called for concerted action to con-
trol, eliminate, or otherwise regulate the spread of
high-intensity sonar and other anthropogenic noise
sources; and a coalition of groups in Europe and the
United States have appealed to NATO for leadership
in recommending common-sense restrictions.#” Public
uneasiness about the environmental impacts of this
technology is growing. The question is whether the
military will rise to the challenge and prevent needless
harm to the oceans.

INDUSTRY: HIGH-ENERGY SEISMIC SURVEYS
The age of marine geology began on dry land. In 1924,
a set of portable seismographs was fanned out across a
Texas field and a measure of dynamite was exploded.
Before long it was reported that oil had been found.
The idea behind seismic exploration is simple
enough. Energy from an explosion or other source is
sent beneath the sediment of the earth, down to the
subjacent rock. Although much of it is simply absorbed
there, some returns to the surface bearing a wealth of
information for a geophysicist to decipher. In particu-
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Source: Based on monthly crew counts compiled by {HS Energy.

lar, one can tell whether any of the formations com-
monly linked to oil or natural gas deposits are present
below—as the technique used in Texas proved. Within
a few decades, seismic exploration had been exported
to the outer continental shelf. Crews were sent mineral
prospecting along the east and west coasts of United
States, setting off explosions underwater.

The charges used in the early days of surveying were
eventually set aside in favor of airguns, long bazooka-
shaped instruments that could be yoked behind a ship
in complex arrays and towed about the ocean. Today,
airguns are the worldwide industry standard. Dis-
charged in tandem, they can produce short, pulsed
sounds of extraordinary intensity, effectively reaching
as high as 260 decibels—higher than virtually any other
human source save for the explosives they replaced.
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The downward orientation of the airguns—the fact that
they are pointed toward the sea floor and not, like sonar,
into the water column—Ilimits to some degree the
distance their pulses might cover, but recent studies
indicate that they can travel very far nevertheless. If
the sea floor is hard and rocky, the noise can be heard
for thousands of miles. Under the right conditions,

it can reverberate or propagate in such a way as to
sound nearly continuous, threatening to mask the calls
of baleen whales and other animals that rely on the
acoustic environment for their breeding and survival.¥
Recently, a team of biologists monitoring fin and blue
whales in the northwest Atlantic Ocean found that the
noise from a single seismic survey flooded their entire
study area, more than 100,000 square miles in size.*
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While the strandings record has focused attention
on the damaging effects of military sonar, seismic
exploration has also begun to raise alarm. Inits 2004
report, the Scientific Committee of the International
Whaling Commission (IWC) concluded that increased
noise from geophysical exploration, among other activi-
ties, was “cause for serious concern” and outlined
measures to reduce its impacts, particularly on large
whales.! [ts conclusion was based both on theoretical
concerns about masking and population-level impacts,
and on a spate of recent observations and experiments
confirming that seismic pulses can indeed kill, injure,
and disturb a range of marine animals.*

In 2002, in Mexico’s Gulf of California, two
Cuvier’s beaked whales stranded in close associa-
tion with geophysical surveys that were being con-
ducted in the area.5 That same year, adult humpback
whales were found to have stranded in unusually
high numbers along Brazil’s Abrolhos Banks, where
oil and gas surveys were being conducted for the
first time.3* (The Brazilian government was troubled
enough by these findings to put the area off-limits
to airguns. )

In 2001, substantial numbers of western Pacific
gray whales—a critically endangered population—
were displaced by surveys from a portion of their
only known feeding grounds off the Russian coast.>
Some scientists have asserted that the persistent use
of airguns in areas like Sakhalin Island (with its gray
whales) and the northwest Atlantic (with its popula-
tion of fins) should be considered sufficient to cause
population-level effects.5” Other marine mammal
species known to be affected by airgun arrays include
sperm whales, whose distribution in the northern Gulf
of Mexico has been observed to change in response to
seismic operations; bowhead whales, which have been
shown to avoid survey vessels to a distance of more
than 15 miles while migrating off the Alaskan coast;
and harbor porpoises, which have been seen to engage
in dramatic avoidance responses at significant
distances from the array.>

Some of the most troubling research on seismic
impacts concerns not marine mamimals but commer-

cial species of fish. One series of studies demon-
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“The process of exploration [for offshore oil and
gas] is by its very nature dirty work. It requires
exploring for hydrocarbons. To discover where they
are, very short bursts of very high-energy noise are
exploded within the ocean and injected into the
earth. Those acoustic explosions are repeated over
and over again, 24 hours a day, for days on end.
They are the modern form of exploratory dynamite,
controlled explosions going off every 9 to 12
seconds. They represent the most severe acoustic
insult to the marine environment I can imagine
short of naval warfare.”

DR. CHRIS CLARK, DIRECTOR OF CORNELL UNIVERSITY’S
BIOACOQUSTICS PROGRAM, IN A 2000 STATEMENT TO
THE CANADIAN GOVERNMENT ON THE POTENTIAL
IMPACTS OF SEISMIC EXPLORATION

strated that airguns can cause extensive and appar-
ently irreversible damage to the inner ears of pink
snapper, damage severe enough to compromise
survival, even at exposure levels that might occur
several kilometers from a source.’® Other studies
suggest strong behavioral reactions. In Norway,

for example, catch rates of cod and haddock fell
dramatically (between 45 and 70 percent) in the
vicinity of an airgun array, affecting fishermen across
an area more than 1,700 square miles in size, and did
not recover within five days after operations ended.®
A similar experiment showed a precipitous decline
(above 50 percent) in a rockfish fishery exposed to a
single survey.t! Whether the decline is due to species
leaving the area, changing their swim depth, or in
some cases suffering injury is not known; in any
event, the studies have caused concern in quarters
beyond the environmental community.?> Not only
could such disruptions potentially have widespread
effects on the health of individual populations, but
the decline in catch rates demonstrated by these
studies have obvious economic ramifications. Cod
fishermen off Cape Breton, Canada, which has seen
a bonanza of seismic work with the development of
new fields there, have already complained about their
falling catch.®®
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It is possible that invertebrates, too, are affected. In
the last five years (as noted in Chapter 1), two mass
strandings of giant squid have been linked to surveys
off the Spanish coast. Some of the squid showed massive
damage to their internal organs, and investigators have
proposed that the creatures died from having been
forced to surface.® Other, smaller species of squid were

TABLE 2.3
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observed, in a study sponsored by the Australian

petroleum industry, to startle and surface at noise

levels that might occur miles from a source.s* Mean-

while, a preliminary report from Canada suggests

that airguns may cause internal injury in snow

crabs.® Studies such as these have begun to reveal

the dimensions of the risk that seismic work entails.

Seismic Exploration Around the World, January 2002-February 2005

Ranking Offshore Area Crews % of Total Crews Cumulative % of Total Crews
1 United States Offshore 410 18.8 18.8
2 China Offshore 190 8.7 27.6
3 Brazil Offshore 154 7.1 346
4 India Offshore 133 6.1 40.7
5 Mexico Offshore 103 4.7 455
6 West Africa Offshore 95 4.4 49.8
7 North Sea 86 4.0 53.8
8 Indonesia Offshore 86 4.0 57.7
9 Australia Offshore 85 3.9 61.6

10 Malaysia Offshore 77 3.5 65.2
11 Nigeria Offshore 64 2.9 68.1
12 Russia Offshore 58 2.7 70.8
13 Iran Offshore 39 1.8 72.6
14 Equatorial Guinea Offshore 37 1.7 74.3
15 Canada Offshore 28 1.3 75.6
16 Norway Offshore 27 1.2 76.8
17 United Kingdom Offshore 27 1.2 78.0
18 Morocco Offshore 25 1.1 79.2
19 Ukraine Offshore 23 1.1 80.2
20 Yuri Korchagin 23 1.1 81.3
21 Congo Offshore 22 1.0 82.3
22 Vietnam Offshore 20 0.9 83.2
23 Trinidad-Tobago Offshore 20 0.9 84.2
24 Turkey Offshore 20 0.9 85.1
25 North Barents Sub-Basin 19 0.9 85.9
26 Black Sea 15 0.7 86.6
27 New Zealand Offshore 15 0.7 87.3
28 Algero-Provencal Basin 14 0.6 88.0
29 Cameroon Offshore 14 0.6 88.6
30 South Africa Offshore 14 0.6 89.3
31 Caspian Sea 14 0.6 90.0
32 Oman Offshore 13 0.6 90.6
33 Mediterranean Sea 12 0.5 91.1
34 Gulf of Suez 11 0.5 91.6
35 Kazakhstan Offshore 9 0.4 92.0

Sources: Based on monthly crew counts compiled by IHS Energy.

31



NATURAL RESOURCES DEFENSE COUNCIL

Once a mineral deposit has been found, the extrac-
tion and production process begins, and though the
survey stage generates much higher levels of noise,
in certain respects these later phases can be even more
intrusive, at least to local habitat. Seismic exploration,
after all, is sometimes transient: several weeks or
months of intense activity, all told, and when an area
has been mapped, the survey ships depart. But an
oil platform is always long-term: years or decades of
drilling, pumping, and shipping, not to mention the
construction and demolition of the platform itself, the
installation of pipeline, and sometimes the dredging
of the sea bottom to accommodate the new activity.
With full-scale development come the consequences
of continuous noise, the risk that some marine ani-
mals, especially those sensitive to low-frequency
sound, will abandon their habitat while others persist
through difficult conditions.

Of course, certain technologies used in the trade
are more intrusive than others. The giant platforms
on metal stilts that seem to symbolize the oftshore
industry are much noisier, generally speaking, than
production islands; and for boring into the ocean floor,
the conventional drillship, with its large, resonant hull,
makes the biggest racket. Quieter alternatives include
semi-submersible ships, with machinery that lies well
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above the water; special floating rigs known as caissons;
artificial islands; and platforms mounted directly on
the ocean floor.t” More than 4,000 platforms are cur-
rently active in the Gulf of Mexico.6

On the U.S. continental shelf, the business of off-
shore production is concentrated in the Gulf, par-
ticularly in the petro-rich canyons off Louisiana
and Texas, and the pace of business there is only
projected to increase over the next decade. In 2003,
more than 1,000 lease blocks were surveyed seismic-
ally. The government projects that the number will
continue to rise through the year 2011, when the
lease blocks covered by seismic crews will reach above
six times the number surveyed two years ago.® (See
Figures 2.3 and 2.4.) Lease blocks are typically about
three miles on a side, so the total area represented by
these numbers is substantial. Over the next three years
alone, the area of the Gulf covered by seismic surveys
would approach 80,000 square miles, an area larger
than the entire state of Florida.”® Changes in the
market mean that companies are expanding into
deep-water fields that have not been tapped before.
By 2011, deep water may account for 80 percent of oil
production in the Gulf.”

But the past few years have been good for the

offshore oil industry in other parts of the country
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Source: Based on monthly crew counts compiled by IHS Energy.

as well. Off Alaska, the Bush administration has
opened more and more of the Beaufort Sea to leasing
and is now poised to do the same with the Chukchi
Sea on the coastal frontier.”2 Some of the new areas for
sale lie offshore the Arctic National Wildlife Refuge
and include habitat for the bowhead whale and
other endangered wildlife.” This year has also seen
a revival of interest in leasing off the east and west
coasts. With prices rising at the pump, Congress
recently mandated that the Minerals Management
Service conduct an offshore inventory for oil and gas
throughout the entire outer continental shelf of the
United States, a step that many see as a prelude to
undermining the federal drilling moratorium, which
has been in place since the early 1980s.7# And in the
wake of Hurricane Katrina, calls to reopen the mora-
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torium areas are intensifying.” It is not surprising,
in this light, that companies are taking action to pre-
serve their remnant leases (there are 37 off California
alone), biding their time until the moratorium comes
to an end.”®

While the northern Gulf of Mexico is the most
intensely surveyed body of water in the world,